

If yon stufly this Tpage you will scr how life has <lf- the next three are Mesozoic, and the last four belong 
veloped on earth. The first five layers are Paleozoic, to the Pcnozoic Age, which indudes the present day. 
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The RECORD of the ROCKS 


Reading Unit 
No. 1 


THE RECORD OF THE ROCKS 


\otc: For basic information 
not found on this page, * onsuh 
the general Index, VoL 73. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting i 

Kinds of rock formations, 3—1-2 

How we learn about the past 
from the present, 3-3 

How sedimentary rocks are 
formed, 3-3-4 

Things to 

How do we know what living 
things were once present on 
the earth? 

Why are no fossils found in 
igneous rock? 

How is sedimentary rock formed 

Picture 

What happenetl to some of the 
sedimentary rock on top of 
this hill? 3—1 

How do you explain the presence 
of fish fossils on mountain tops 
far away from water? 3—3 

Why were many mammoths 


V/c/.v Explained 

How plants and animals are pre- 
served forever, 3 5-0 
How we divide the world's his- 
tory into eras, 3—6 
The first plants and animals, 3-6 

Think About 
to-day? 

How^ are fossils made in nature? 
What kind of living things ap- 
peared first ? 

Why are earlier plant and animal 
remains so hard to find? 

// tint 

found whole in Siberia? 3—4 
Why are fossil tree trunks very 
stony ? 3-5 

In which layers of rock are hu- 
man fossils found? Color 
plate, Frontis[)iece, Volume 3 


eisure^ti me A cti vities 


PROJECT NO. i: To learn 
how fossil molds are made, mix 
some plaster of Paris and pour it 
over a clam. After it hardens, 
split the plaster and look care- 
fully at the mold, 3-5. 

Summary 

The surface of the earth is 
constantly changing. Rock par- 
ticles are washed away and car- 
ried by water to the sea, where 
they are put down in layers. 
After countless centuries these 


PROJECT NO. 2; Inquire at 
your local museum for places 
suitable for fossil hunting. Con- 
duct your own expedition for 
fossils. 


Statement 

layers become rock and may be 
raised out of the sea. Often they 
contain remains of plants and 
animals that died and were pre- 
served in the original mud. 





IMiutu l>y IJ iS. CfCoIogiral Survey 


The record of the rocks must be pieced together from pages that come after have been washed away. And 
pages of Nature's book that are scattered all ovei the so, to complete the chapter, we shall have to search 
world, for in no place do we find more than a small somewhere else to find our missing pages exposed to 
chapter set down in order in the rock layers. Above, view. Sometimes Nature leaves out a few chapters, 
you may see a few pages of our book. Great earth but even though they are missing in one place, we can 
movement bent the rock layers into a hill. Then a always find them in another. It is often very hard to 
stream cut down through the hiU, exposing the layers fit together chapters that are found in different parts 
to view. The pages that come before lie hidden of the world many miles away from each other; so it 
beneath the stream, deep down in the earth. The will be » long time before our story can be complete. 

The RECORD of the ROCKS 

This Will Tell You of the Strange Way in Which Mother Earth 
Wrote Her Autobiography, and of the Trouble We Have 
in Reading Parts of It 

S O MATTER how many ages ago it record of life graven on the pages of the 
was — whether millions or billions of gieat stone book that lies open all around us. 
years — when the very first forms of Eor it is in the rocks of which our Mother 
life began to appear on this oid earth of >urs, lOarlh is mavle that we must trace her history 

the same unbroken laws of nature were in and the history of all the forms of life 

command as are in command to-day. The around us. 

more closely we try to read those great stone But w'e must always remember that it is 
pages of the record of the rocks, the more a very, very long and ancient record which 
we are •awed by the orderly march of events we are trying to make out, and wt must not 
and the steady progress of plant and animal feel surprised or disheartened when we find 

life throughout the ages. Epoch has followed that some of its earlier pages have become 

epoch with steady tramp, each leaving its more or less torn, misplaced, or blotted out. 


THE RECORD OF THE ROCKS 


Our progress has to be slow and diflicult. 
But when we try, however dimly, to realize 
the immense passage of time that these rec- 
ords of the rocks represent, we can only 
marvel that they are as complete as we find 
them. 

Now we have likened the record of the 


Since they were once smoothly spread out 
beneath the sea, they must have been later 
squeezed and folded and then lifted up to 
the height of the (juarry where we now find 
them. But if we visit a quarry where an 
igneous rock, like granite, is being worked, 
we shall at once notice that the face of the 


rocks to the pages of a book 
simply because, for the most 
part, each layer of rock, no 
matter how ancient or how 
recent, was laid down under 
w'ater as a flat, smooth sheet 
of material. The sheet nearly 
always contained some fos- 
sils (fus'll) — remains of 
plants or animals — which 
serv^e as illustrations to that 
particular page of the earth’s 
history. The rocks that do 
not show these traits had a 
different origin, since, as we 
shall see, they were once 
molten. 

You may often clearly see 
these layers of the rocks — 
beds or ^'strata’’ (stra'ta), 



quarry has a different ap- 
j)earance. Although the 
granite may have short 
cracks running through it, 
there are no regular beds or 
layers, for the granite was 
forced up from below as one 
large, red-hot, molten mass. 

We can see how certain 
kinds of igneous rocks are 
formed even to-day if we 
visit a region where vol- 
canoes are active. The 
molten material that pours 
out and flows down the sides 
of (he active volcano is 
known as lava (la'va). Lava 
is in certain ways different 
from granite ])ecause the 
lava has come to the sur- 


they are called by geologists 
— as you stand looking at the 


eiioto by New York Dotanical OareJen 

Along the seashore to-day or along the 


face, whereas the granite has 
cooled at soiffe depth within 


face of some great cliff on the ^ndy bottom of a mtle s^eam you may ^‘‘^rth. When the lava is 
seashore or the mountain often find a series of tiny parallel ridges thus cooled suddenl v, all the 

sicie. they show, too, in a marks**; they are made by the move- things which make it up 
Stone quarry or a deep rail- of the water as it passes over the freeze in particles so small 

way cutting. One of the ancient rocks, such as the one above, that we cannot see them 
most wonderful places in the eye. But a 

world to see such layers piled they tell us that this dry region was granite, being covered over 
4. t f once covered with water. i i . r i 


one on top of another is from 
the top of the Grand Canyon of the Colorado. 
But we cannot all go there, and even in that 
mighty gorge not all the layers are exposed; 
so the face of a cliff or a quarry will help us 
nearly as well to understand how the layers 


with a blanket of other rocks, 
cools slowly, and its materials have time to 
move around and rearrange themselves. 
They gather into little patches which are 
often large enough to be visible. Some 
patches may be pink, others black; many 


rest. 


have a glassy look. And these facts may be 


The Rumpled Pages of Our Record 

You will see, first, that the layers are of 
different colors and different thicknesses, and 
that in many places they no longer lie flat 
like the leaves of a book as it rests on a table, 
but have got bent into curves and arches, 
folded over one another, and even tilted right 
up on end, almost to a vertical position. 


true even if the lava is made of exactly the 
same things as is the granite. It is simply 
that each kind of matter in the granite has 
had time to collect in spots large enough to be 
seen; as the geologists would say, the granite 
is coarse-grained and the lava fine-grained. 

If we look carefully at the face of a cliff 
or cutting where both kinds of rock are ex- 
posed to view, we shall see that the igneous 


THE RECORD OF THE ROCKS 


rock always occurs in irregular masses with- 
out beds or layers, and no matter how care- 
fully we search, we shall never find traces of 
animals or plants in these rocks that have 
come up from so far below. But the sedi- 
mentary (sCd'i-m(!'*n'ta-n) rocks arc in regular 
layers or strata, and the fossils in them tell 
us that their place 
of formation was in 
the sea. 

It is with the sedi- 
mentary rocks that 
we arc most con- 
cerned, because 
they alone contain 
the materials which 
make it possible for 
us to piece together 
something of the 
past history of plant 
and Tol 'iiil life. 

Right cl o w n 
through the ages 
the same natural forces that arc at work 
to-day have built up the layers of these 
fossil-containing rocks, partly from the 
wreckage of the older rocks, partly from 
the remains of plant and animal life in each 
age. 

How a Stream Makes a Great Canyon 

It is only recently that we have realized 
that the natural forces which do these won- 
ders are the same to-day as in the far past. 
On the Hat plain of northern Germany arc 
scattered here and there huge boulders which 
we know must have had their origin far to 
the north. The early scientists believed that 
these boulders must have been carried to 
their j^resent position by some tremendous 
flood —that there arc no forces in existence 
to-day which could carr}^ such large rocks. 
Other scientists were impressed by ct ’ tain 
very deep and large canyons in which flowed 
rather small streams. ‘‘Surely,” they said, 
“that little stream could never have cut the 
great gorge in which it now flows. Some 
huge upheaval must have made this valley 
and then the stream discovered it and chose 
to flow there.” But we no longer believe in 
past miracles. We have found that ice 
sheets can move great blocks of stone, and 


that it was ice sheets that carried those 
boulders to Germany. Also, we know to-day 
that almost all streams have cut the valleys 
in which they now flow. To be sure, a little 
stream cannot cut a large valley very rapidly; 
but if given sufficient time it can do all that 
work just by carrying away a few grains of 
rock each day. 
Through millions of 
years it has been 
able to cut a great 
gash in the crust of 
the earth. 

So w^e are brought 
to believe that “the 
j^resent is the key 
to the past.” And 
this is the only 
“theory” which we 
could use; for if we 
suppose that there 
were miracles and 
great floods and 
“catastrophes” in past times we must give 
up our hopes of ever understanding those 
times. We must take for granted that the 
laws of nature have not changed since the 
beginning of time — which means that the 
same sorts of forces are now^ active on the 
surface of the earth as have been active all 
during the history of our planet. 

Thus svt can see sedimentary rocks forming 
to-day; there is nothing miraculous about the 
process, cxcei)t as all the wonderful doings 
of nature may seem miraculous. In the 
si)ring of the year we may see how the 
streams from the hills come rushing down 
all swollen and muddy; for the heavy rains 
and melting snows have washed from the 
face of the mountain bits of weathered and 
crumbling rocks and earth, material which 
will be carried down by the swift streams to 
help form new mud banks where the river 
widens out to meet the sea. Many creatures, 
shells, insects, and the stems and leaves of 
plants caught by the swirling tide, will also 
be carried along and buried in the deepening 
mud, at last to form new fossil records of our 
own day. But all these patient processes by 
which the mountains are worn down and 
carried bit by bit to the sea are described 
on other pages of these books. 



I'hnto by AniurK'an Mimeuru uf Natural History 


This little fish lived more than ioo»ooo,ooo years ago. He 
swam in the Cretaceous seas. When he died his body fell 
to the bottom and was covered over with sediments. These 
sediments have been turned into rock and are now high up 
on Mt. Lebanon in the dry countiy of Syria. 


3 



Photo by JaiuM's Ac«DCy 


Most of our fossils tell us about nothing but the hard as a giant rerrigerator, preserving the hair, skin, and 

parts of animals — the bones, shells, and so on. We eyes, and all the internal organs ab3blutely intact, 

know practically nothing about their soft parts — the In one case the scientists were able to find out from 

skin and hair, for example. We do not always know , the contents of the beast’s stomach exactly what it 
whether the animal was fat or thin; if, for instance, had eaten before it died. They even found out what 

we had not seen a camel, we could never tell from its it had died of — a broken blood vessel ! For several 
skeleton that it had a hump. All of this leads to one hundreds of years Siberia exported tons of elephant 

of the most thrilling discoveries in modem times, the tusks a year, but no one quite knew where they cane 

finding of hai^ mammoths, such as the one above, from. The diggers themselves thought the beasts 

buried in the icy soil of Siberia. The earth had acted were giant moles who died when exposed to light. 


For at last the sea does receive much of 
this matter carried down by the rivers. Its 
shores are bordered by gravel beaches, sand 
banks, and mud flats, the haunt of sea birds 
and beasts whose skeletons are covered by 
the deepening sand and mud. And the sea 
itself is always wearing away the base of the 
cliffs. During the winter storms the huge 
waves act like battering rams on the face 
of the rocks, shattering them to pieces and 
dislodging great masses that come tumbling 
down into the waves. The ceaseless action 
of the waves rolls the fragments over and 
over until they are ground, first into smooth 
pebbles, and at last into fine particles of sand 
which are swept along the coast by currents. 
Sometimes the sand is carried out to sea, 
there to be piled up in sand banks which 


some day may be converted into new beds' 
of sandstone. 

Just as we watched the rivers in the spring 
bringing down the debris from the hills and 
valleys, so every autumn we may see how 
new soil is being made through the gradual 
decay of what we call “organic remains.” 
Then the red and golden-yellow leaves fall 
from the trees and make a ruddy carpet in 
the woods. The rains beat down up)on them, 
and later the snow hides them. At last they 
and all the grasses and tangled growth of 
summer decay and are crumbled away, add- 
ing yet another very thin layer of black earth 
to the soil in which the great old oaks and 
beech I rees stand firmly rooted. Thus each 
year a little additional layer of vegetable 
matter is formed in exactly the same way 
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and by exactly the same natural forces as 
were formed the layers which finally turned 
to coal in the days of the long-gone Carbon- 
iferous (kar'b5n-Tf'er-us) Age, or Age of Coal. 

Before we start hunting for any fossil re- 
mains entombed in the different layers of 
rock, it will be just as well if we try to under- 


by the tide, the first thing to happen would 
be that the semi-fluid mud would enter and 
settle in the shell, until at last it completely 
filled the inside. Meanwhile the surrounding 
mud would make a thick coat on the outside 
of the shell. As ages went by this mud bank 
with its contents would be turned into rather 


stan*d how they became 
fossils. Now there are 
three principal ways ])y 
which the remains of plants 
and animals are turned into 
fossils. In the first of these, 
some or all of the actual 
material making up the 
body of the animal or jflant 
is preserved. It is only 
very rarely that we find 
the flesh of ancient ani- 
mals, but it has happened. 
The bodies of elephants 
which li'.^d long ago in 
Siberia have been dug up 
from the frozen soil; the 
flesh was so perfectly [) re- 
served by the cold that it 
was fed to the dogs of the 
expedition w'hich made the 
discovery. But much more 



soft stone. And to-day if 
we break into the stone 
with a hammer and chisel, 
w'e shall find that it con- 
tains a perfect mould of the 
outside of the shell, and 
another of the inside. It is 
not a very difficult matter 
to make similar moulds for 
ourselves by embedding 
shells or other objects in 
j)laster of Paris. If the 
n^ass is allowed to harden, 
it may then be carefully 
split open and the moulds 
of the shell laid bare. 

If the rock is porous and 
will absorb water, we may 
find that the original shell 
has been entirely dissolved 
away, leaving the inner 
mould loose within the 


often only the hard jxirts I’tiotoiiyu .s lorost .'-rrMc*.* mould of the outside of the 

of the animal or plant are 

left for our study. We Jind water and are found with animals of the space once occupied by the 

the bones of many animals sea-.,.But.the tree trails above were not shell itself has been filled 
Liic uuiicsui fossilized m this way. The fore'll in which r • • i 

the teeth of fish reptiles they stood was smothered under a blanket up by some foreign mineral 

and other creatures, and matter deposited there by 

the shells of many forms matcriid, replacing it, molecule for mole- the water that has seeped 

like clams and oysters. In And* M^ie^t^nic y<m s™ is really Then we have a hard 

some geologic stmta tvhich 

may be several million rings and all the tiny cells which made up shape of the original shell. 

vears ohl the shells of trunk. These fine details 'YYiixt is to sav, we have a 

years oin, tne sneiis oi very clear, so dear that it is actually - ’ 

clamlike animals are so easier to study the structure of fossil woods mineral cast made from the 

well preserved that if they original mud-mould of the 

were found on the beach they would not be shell. Artists make casts in this way*" to-day. 
taken for fossils at all. ’ When fossils are made according to the 


In the next type the fossil is really a cast 
or mould of the original object. What has 
happened in this case we can understand if 
we think of what might lake jflace if an 
oyster, ti clam, a snail, or any other shell had 
been embedded in soft mud or clay. If the 
mud were sufficiently soft and fluid, as the 
upp)er surface of a mud bank is when covered 


third method — which is the most perfect and 
complete one — wc find that they reproduce, 
wiih the greatest accuracy, not only the ex- 
ternal form, but even the most minute in- 
ternal cell structure of the original object. 
Such fossils have been formed by a chemical 
process which replaces every particle of the 
original organic matter of the object by some 
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mineral substance, such as calcium carbonate 
(kai'si-tim kar'b6n-at) or silica (sU'I-ka). 
Some of the most beautiful examples of this 
wonderful process are to be met with in speci- 
mens of fossil wood, which show not only 
the external grooves and markings of the 
bark, but, in cross section, the rings of yearly 
growth, and even the tiniest cells and micro- 
scopic marking on the walls of the tissues. 
We can see just as many details as we can in 
a freshly gathered stem. Fossil plants in 
beds of coal are made almost entirely of 
carbon, and have all their tiniest structures 
beautifully preserved in this manner; and in 
amber, which is really a fossil resin, v\ e even 
find numbers of insects and spiders perfectly 
preserved. 

On another page you will find a table which 
shows the different layers of the rocks, or 
strata, arranged in their proper order, with 
the name by which each important layer is 
known. The oldest, or first-formed rocks, 
are at the bottom, and the latest at the top; 
and each layer represents a chapter in the 
history of the earth. Geologists divide this 
long history into five great ages, or eras 
(t la). You will not find the names hard, 
once you understand them. The first is 
named the Archeozoic (iir'kc-o-zo'ik), the 
era of “Ancient Life,” or simply Archean 
(iir-ke'iln), or “Ancient” era, since we have 
no definite proof that life existed at that 
time. This era includes the oldest known 
rocks. The second great era is called the 
Proterozoic (prot'er-6-zo'ik), or “Earlier 
Life.” The tWrd is the Paleozoic (pa'le-6- 
zo'Ik), or time of “Old Life.” The last two 
are the Mesozoic (mCs'cVzo'Tk), or era of 
“Middle Life,” and the Cenozoic (s5n'6- 
zo'lk), or time of “Recent Life.” The Ceno- 
zoic includes the more recently formed strata, 
and the plant and animal life of the present 
day. It must be borne in mind, however, 
that this table by no means represents all the 
chapters in the great stone book of the past 
history of the earth, but only those that have 
so far been discovered and deciphered. P>om 
top to bottom there are here and there pages 
that are missing, where the record has been 
effaced; and although new discoveries are 


constantly being made, it appears doubtful 
in many cases whether the complete record 
can ever be pieced together. 

Exactly how or when the first forms of life 
appeared on this earth we can never know,* 
for the oldest rocks of which there is any 
trace are almost always changed and. have 
more or less lost their original texture. And 
besides, they arc so poorly exposed for ob- 
servation, so folded, bent, and broken, that 
any fossils they might have included have 
long ago been totally destroyed. They are 
all so much alike in different parts of the 
world that only with the greatest difficulty 
can any idea be gained of the order in which 
they were formed. Nevertheless, direct evi- 
dence has been found in some of these earliest 
rocks to prove that microscopic forms of 
plant life w'ere in existence in that far-off 
day. Indeed, we know that plants must 
have come before animals in time, for the 
animal world, both on land and in (he sea, is 
entirely dependent uj)on plants, and cannot 
exist without them. 

The first simple one-celled microscopic 
plants lived in the shallow waters just as 
their descendants do to-day. Hi is was for 
the very good reason that in the water the 
organic salts they must have, are be found 
in the form most suitable for their needs. 
^50 from w^hat we know of the nature of 
jdants, of their food and habits, we may feel 
c-onfidcnt that we are very near the truth in 
assuming that the first forms of life to ai)j)ear 
were very simple microscopic plants that 
lived in the seas and lakes of those far-off 
days. And more than that, the animal re- 
mains found in the earliest fossil-bearing 
rocks are all forms of water life. So all the 
existing evidence is in favor of the theory 
that both plant and animal life began in the 
sea. It is in the earliest of the slates and 
sandstones — sedimentary rocks formed when 
the very first of all rocks were broken down 
and deposited in the ancient sea— that we 
have found faint traces referred to as pos- 
sible worm tracks and the tracks of early 
shell-clad animals called crustaceans (krfis- 
ta'shin). But of those ancient enimals 
themselves we have no remains at all. 
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Reading Unit 
No. 2 


WHEN LIFE DAWNED IN THE SEAS 

Note: For basic injormation For statistical and current facts, 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 15. Index. 

Interesting Facts Explained 

The ape of the earth, 3-8 (hiring the Cambrian Period, 

When life first began on the 3-9-10 

earth, 3-9 What the world looked like in the 

The kind of animals that lived Cambrian times, 3-10 

Things to Think About 

How old is the earth, according to bers of fossils first appear? 

modern scientists? In what kinds of surroundings did 

How long has it taken small animals and plants first live? 

streams to lay down thousands What kinds of animals lived in 
of feet of sedimentary rock? Cambrian times? 

W'hy are there no fossils in Ar- What do fossils teach us about 
chean rocks? the trilobitcs? 

When did animals first appear, What Cambrian animals still live 
judging fnim the fossils wc to-day? 

have found? What kind of plants lived during 

Why are there so few fossils the Cambrian period? 

found in Proterozoic rocks? Why were there no animal sounds 

In what rocks did enormous num- during the Cambrian period? 

Picture Hunt 

Hf)w are manj-^ fossils destroyed? Why do rock layers seem wavy? 
3-10 3-IU 

Summary Statement 

The formation of rocks frt)m fossils were destroyed in the 

mud brought to the oceans by rocks. In the Cambrian rocks 

sluggish streams is a very slow many fossils of simple animals are 

process. To-day, after studying found. None had a backbone, 

many rock layers, scientists agree All lived in water. Typical of the 

that the age of the earth is be- animals was the trilobite, which 

tween one and two billion yea? • later died out, though the horse- 

The earliest forms of life either shoe crab still survives to-day. 

left no fossils, or, if they did, their 
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Most of the pages of our Book of the Rocks arc no many of them look like the waves of the ocean. This 
longer in neat, orderly piles. Movements of the sometimes has a sad effect on the fossils, which may 
earth’s crust have bent and buckled them so that be squeezed out of shape or entirely destroyed. 


WHEN LIFE DAWNED in the SEAS 

What You Would Have Seen and Heard if You Could Have Taken 
a Walk along the Seashore in What We Call the Cambrian 
Age, Millions of Years Ago. 


EOLOGISTS arc always talking about 
geological periods and telling us that 
these periods arc immensely long. 
But how long? That is a question the wisest 
geologist cannot answer exactly. Earlier 
geologists made w'idely varied estimates of 
the age of the earth, from a few thousand to 
many thousand years — but for a long time 
they always guessed in thousands. Then 
some venturesome souls suggested that it 
might have taken millions of years for our 
earth to reach its present condition; they 
were laughed to scorn. Even fairly recently 
we were told by one excellent authority that 
the world could not be more than fifty million 
years old. 

But to-day most geologists agree rather 
well on the ages they find for the various 
periods in the history of the earth. And 


they no longer count in thousands — not al- 
ways even in mere millions. The oldest rocks 
we know of, they tell us, are about one and 
one half or two billions of years old! The 
earth itself, of course, is much older than 
that, but we cannot get down into the depth 
of it to study the even older rocks which are 
probably there. So geologic history is vastly 
longer than any of our ancestors thought. 
Indeed, it is so long that we cannot even 
imagine the length of it. Only when we learn 
of the many events that have slowly come 
to pass in this history — of the many moun- 
tain ranges which have been folded up and 
then worn down to flat, featureless plains, 
of the vast and incredible changes in living 
things — do we begin to understand the mean- 
ing of a million or a billion years. 

Our table of the geologic ages shows us a 
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number of “})crio(ls” of time. From the 
time of our oldest rocks to the j^resent, we 
have, as we have said, some two billion years 

divide up among the periods. Though we 
do not know just how this time is to be 
divided, we can be sure of one thing: that 
for each period we may have as much time 
as we need. If we see that during the 
Cambrian period, which began some 500 
million years ago, there were great changes 
in life and in the relations of land and sea - 
changes which must have taken vast lengths 
of time in the making — then we can be sure 
that enough time is available. Geologic time 
is so long that we have j)lenty of it to account 
for the enormous work done by small streams, 
])lenty of it to explain the striking advances 
made by animals and plants — and ])lenty left 
over for good measure. 

When Did Life First Begin? 

We must turn hack over a large part of 
this long geologic lime to see the beginnings 
of life on the earth. We shall j)robably never 
know just when and how life first ajipeared. 
But it must have been deep, deep in the 
hidden jjiast, long before the first fossil traces 
of it can be found. Many millions of years 
have passed over the Archean (iir-ke'an) 
rocks, crushing and crumbling them and often 
changing their very substance by chemical 
action. How do we know what counties^ 
generations of simple living organisms may 
have lived and died in that far time, leaving 
no trace which has not been entirely rubbed 
out by the years? Even the earliest fossil 
remains which we take for those of something 
once alive may perhaps not indicate life at 
all — they are so scant and faint that we 
cannot be sure. 

Yet we know that some time in the Ar- 
chcan or early Proterozoic (prdt'er-6-zo'ik) 
life must have appeared, because we find a 
few remnants, or fossils, in the later Prot- 
erozoic rocks. Then when we turn to the 
lowest rocks of the next great geologic era 
we come suddenly upon enormous numbers 
of fossils. These Cambrian rocks — so called 
because they were first studied in Wales, 
whose name in Latin is Cambria” are the 
lowest, oldest layers in the Paleozoic (pil'le- 
6-zo'Ik), or Era of Ancient Life. It is not 


the varied, highly-organized life we know 
to-day on land and sea; but it is far from 
being the simplest life of mere one-celled 
organisms, like amviebas or bacteria, either. 
Not only complicated plants but animals 
have appeared, ani the Cambrian seas 
swarmed with living things. 

When All Animals Lived in the Waters 

For as yet all the animals lived in the 
water. And even there we should find no 
fishes, no animals of any kind that have 
backbones — only smaller backboneless crea- 
tures, invertebrates (in-vur'te-brat), as the 
zoologists call them. Alany of them do not 
seem to have changed much in all the ages 
since that time, and their descendants live 
to-day much the same simple, efficient, un- 
thinking life that they did so many billions 
of generations ago. 

So if we could visit those strange seas, we 
should sec sponges growing on the rocks, and 
certain sorts of coral, though not the kind 
which wore later to build the great coral reefs. 
Barnacles incrusted the rocks, and the an- 
cestral forms of water fleas, shrimps, and 
jirawns dwelt in the tidal pools. There too 
were the ancestors of both starfishes and 
their graceful cousins the crinoids (kri'noid), 
or ‘'sea lilies.” Resting on the sea floor or 
wandering over the rocks or swimming 
through ih» waves were many forms of shell 
life, or ^loli i^ca (mo-lus'ka), in the language 
of the scientist — primitive oysters, mussels, 
sea snails, and the ancestors of the nautilus 
and the cuttlefish. Marine worms crawled 
about on the floor of the sea and burrowed 
in the sand and mud, just as they do to-day. 

The Flourishing Days of the Lamp Shells 

Among the most nourishing animals of the 
Cambi ian seas were the brachiopods (brak'I- 
o-pod'), or lamj> shells. These creatures are 
well named, for the soft parts of their bodies 
arc inclosed in a two-valved shell shaped 
rather like an old Greek or Roman oil lamp. 
In Cambrian days there ^vere a great many 
brachiopods and they were widely scattered 
through the waters. They became more and 
more numerous and flourishing, until in the 
Devonian (de-vo'm-an) period they reached 
their highest point of development. In the 
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rocks of that time we find an immense num- 
ber of species of them. But after that they 
gradually fell off until now there are only 
about a hundred species in all the seas of the 
w-orld. Two kinds of brachiopods seem to 
have changed scarcely at all since Cambrian 
times. That this could happen helps us 
understand how simple a form of life they 
are, since highly organized animals always 
change and develop more quickly. 

The Curious Trilobites 

But the dominant, or most imj)ortant, form 
of life in the Cambrian seas was the trilobites 
(tri'16-bit). These were curious creatures 
with oval or oblong bodies made up of a 
series of segments, or sections; each segment 
was divided into three parts, a central one 
and two outer ones, so that the animal as a 
whole was three-lobed, as its name indicates. 
Most of the body segments carried on the 
under surface two pairs of jointed legs, one 
pair for w’alking and one pair, more paddle- 
likc, for swimming; but none of the legs 
ended in claws like those of craljs or lobsters. 
Many kinds of these strange creatures had 
large, complex eyes. Trilobites varied greatly 
in length, from a bare half inch to more than 
two feet. Like their kindred, the crabs and 
lobsters of to-day, the trilobites laid eggs, 
and as they grew they cast off their shelly 
armor from time to time. 

These extraordinary animals must have 
literally swarmed in the seas of Cambrian 
and Silurian (si-lu'rl-rin) times, to judge from 
the number of fossils of them w'e find. And 
they must have lived in almost all the seas 
of the world, for we have found their fossils 
in the Cambrian rocks of countries as far 
apart as Great Britain and South America, 
Newfoundland and Australia. Later they 
very gradually fell off in numbers, until 
before the close of the Paleozoic era they 
had died out altogether. The record of the 
rocks tells many such tales of sf)ecies of living 
things that have risen and then died away. 

Another interesting sort of crustaceans 


(kriis-ta'shiln) — that is, creatures with crust- 
like shells — which lived in Cambrian times, 
were the Merostomata (mer'o-sto'ma-ta), of 
which only the horseshoe or king crab hps 
survived to our day. The Kurypterida (u'rTp- 
ter'l-da), another kind of Merostomata, were 
queer, scorpionlike things which dwelt in the 
Cambrian seas. They started as small, slen- 
der animals with bodies about six or eight 
inches long, but kept growing larger and 
larger as the generations passed, until they 
had become huge nightmare creatures meas- 
uring all of nine feet. Finally, in the Car- 
boniferous (kar'b5n-if'er-us), or coal-form- 
ing, period, they died out, or, as we say, 
became extinct. 

Of Cambrian plant life we know very little 
indeed. Only a few fossils (fds'Il) of sea 
weeds have been found, and no land plants 
at all, though it is quite possible that some 
simple forms of plants were already growing 
on the land. 

The Strange Cambrian Landscape 

And w'hat would that land have looked 
like in those far times had there been anyone 
there to see? And what \vas the appearance 
of the sea? So far as we can ^ell, the sea 
would have looked much the same as it does 
to-day, though the forms of life in its depth 
were different. There are some lands to-day, 
too, which still look much as all the land 
must have looked then — desolate plains, 
great mountains, here and there a smoking 
volcano — with strong rivers swirling along, 
laden with sediment to be deposited upon 
their mud flats as they widen to meet the 
sea. There were nu trees anywhere, and of 
course no birds or insects or mammals. 

And over all there must have been a 
strange silence — no voice of bird or beast, no 
hum of insects. All the earth was wrapped 
in a vast, deathlike stillness broken only by 
the boom of the surf on the shore, the sighing 
of the wind, the roll of thunder among the 
hills, or now and again the roar and hiss of 
some volcanic eruption. 
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Reading Unit 
No. 3 


WHEN NATURE BEGAN TO MAKE 
BACKBONES 

Note: For basic information For statistical and current fact s , 

not found on this pa^e^ consult consult the Richards Year Book 

the general Index, VoL. 75. Index. 

Interesting Facts Explained 

How backboned animals began to and English chalk cliffs, 3-14 

appear on the earth, 312 The rise of the mollusks, 3 15 

The decline of the trilobites, 3—13 The first creature with a back- 

Why diatom fossils are abundant, bone, 3—15 

3-14 North \merica was once under 

The origin of the famous French an ocean, 3—15 

F kings ti} Think About 

Why are plant fossils usually of our backboned animals? 

very rare? What do the rocks teach us about 

Why were diatoms well preserved the geography of our country 

through the ages? in ancient times? 

When did mollusks first appear How do we know that the Arctic 
on the earth? regions were once very warm? 

What was the probable ancestor 

Picture Hunt 

What is the composition of most How’ is our coast line sculptured? 

of the coast of England? 3 — t- 3~i2 

Where does rock go when it is What anim ils did early fishes re- 
broken by the waves? 3—12 semble? 3—14 

Related Material 

In what important explosive are How do diatoms keep all animals 

fossil diatoms used? 2-69 in the ocean alive? 2-69 

Leisure^time Activities 

PROJECT N(I, i: Make a study various scouring powders with a 
of fossil diatoms by examining micn'.'^cope, 2-68 

S urntnarv Statement 

During Ordovician times there animal arose which developed 
was a great surge of sea life, something like a backbone. Dur- 

which included diatoms, trilobites, ing this period the climate the 
sponges, graptolites, mollusks, world over, even in the Arctic, 
and starfishes. Later a fishlike was tropical. 
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This great cliff on the coast of England is called along England’s coasts have been cut out of the soft 
**Giant’8 Head” because the waves have carved it limestone that millions of years ago was nothing but 
into the likeness of a huge face. Many fine cliffs the shells of billions of tiny sea creatures. 

WHEN NATURE BEGAN to MAKE BACKBONES 

This Will Tell You What Was Going on in the World in That 
Far-qff Age When Nature Had Not Even Learned to 
Make a Real Fish 


E ARE SO used to the world as it is 
that we never stop to realize that it 
is always changing — that it has been, 
and will be, a very different place from the 
earth we know to-day. The future, of course, 
is a closed book. But thanks to the hard 
work of an army of learned men, we have 
been able to puzzle out a good deal about 
the past. 

Here we shall tell you what they have 
made out of the record written in the rocks 
that saw the beginnings of creatures with 
backbones — higher forms of life than the 
shell-clad creatures of earlier times. The 
record is in the layers of rock which come 
next above the Cambrian layers, about which 
we have told on earlier pages. These later 
layers of rock were formed during what ge- 
ologists call the Ordovician (6r'd6-vlsh'an) 
period; the name comes from an ancient 


British tribe, the Ordovices (6r-d6v'i-sez), 
who at the time of the Roman conquest lived 
in that part of Wales where these rocks are 
fully exposed. But in North America too 
there are wide areas of Ordovician rocks, and 
in them w'e have many traces of the plant 
and animal life that lived in the Ordovician 
seas. 

So far geologists have found no evidence 
in Ordovician rocks of any creature that lived 
on land. But on the other hand, wherever 
there has been a particularly good chance for 
fossils to be formed, the record tells clearly 
of an amazing number and variety of crea- 
tures in the seas. There arc still no real 
vertebrates, or animals with backbones; but 
geologists trace their beginnings in^the fossil 
remain? of certain fishlike creatures called 
ostracoderms (5s'trak'6-derm). Wc shall 
hear more about the ostracoderms by and by. 
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But this was, above all, the age during which 
all the great types of back boneless animals 
of the sea developed and throve. We can 
tjfice through the different layers of this im- 
mensely long period the story of the rise, 
progress, and decline of many species of them, 
and spnietimes their final extinction, or dying 
out. 

One type of sea life especially important 
in this period was 
made up of a multi- | 
t u d e of small, 1 1 
branching creatures 
not unlike the fcath- 
cry ^‘sea firs” that to- ^ 
day live in the rock 
pools and attached 
to the dark brown ' 
ribbon seaweeds. 

These planllike ani- 
m a 1 s were very 
numerous and wide- 
spread; their fossil ; 
remains have been * 
found in the Ordo- , 
vician rocks of Ku- i* 

rOlie , W^Orth a n d b> Aukcncau Muhvuiu of Natural lliatory 



where they were carricfl along by ocean cur- 
rents and blown by the winds far and wide; 
and they were probably the ancestors of the 
graceful, feathery, horny-textured sea-fir 
polyps that grow abundantly as fixed col- 
onics on the rocks and weeds in the deep 
tidal pools along rocky coasts to-day. From 
the point of view of the geologist, who thinks 
in terms of millions of years, the graptolites 

_ were a short-lived 

' race. Their first fos- 
sil remains are found 
in scanty numbers 
in rocks of late Cam- 
brian days; they 
nourished and in- 
creased enormously 
throughout the long 
range of time cov- 
ered by the Ordovi- 
cian period, but 
dwindled and died 
out in Devonian (de- 
vo'nl-an) times. 

' There were other 

i iiwtory boneless sea crea- 




South America, Aus- xhis is a picture of a diatom, a tiny plant of the sea, here flutes who reached 
tralia, and other shown greatly enlarged. Most diatoms are so tiny that their development 
. , , , you would have to pile several hundred of them together i i_ 

|)arts of the world, to make a spot that you could see. Yet there are beds a ana then began to 


|)arts of the world, to make a spot that you cou 
They were first dc- thousand feet thick formed 

scribed by the great 

naturalist Linnaeus (ll-ne'us), who called 
them grai)tolites (gra])'t6-llt), from the 
Greek, '‘grapho” --^T write’' — and ^‘lithos” — 
“stone.” This w'as because some of them 
look like written or penciled marks on stone; 
others arc not unlike little quill pens. 

The Queer Shape of the Graptolites 

A graptolite colony was made up of a 
series of little horny cups attached one below 
another to a common stem, in either a single 
or a double row. When the colony was alive 
each cup contained a single little tentacle- 
* crowned animal, or polyp (pdFlp), as it is 
called. Some of the more complex forms 
consisted, of from two to eight single un- 
branched stems growing out from a common 
center, each stem carrying its fringe of tiny 
cuj)S. These colonies of graptolites seem to 
have lived in the surface waters of the sea, 


thousand feet thick formed entirely of their fragile little decline durine Ordo- 
skeletons. . . ? 

vician times. 

(ll-nc'us), w'ho called Among them wTre the graceful feather 
;ra])'t6-llt), from the starfishes called cystoideans (sis-toi'de-anl, 
write” — and “lithos” — and certain great ten-foot-long, straight- 
because some of them shelled cousins of our modern cuttlefish. 
:jnciled marks on stone; These species were never again to be so 

little quill pens. varied in form and size, or so abundant 

as they were throughout the Ordovician 
* of the Graptolites period. 

y was made up of a It was also in the Ordovician seas that 
ups attached one below those strange forms of crust-covered crea- 
stem, in either a single tures, the trilobites (trl'lo-blt), of which 
en the colony w'as alive we told in the story of the Cambrian rocks, 
i single little tentacle- reached their highest development and began 
Dolyp (pdFlp), as it is their long, slow^ decline. From the multitude 
; more complex forms of fossil forms that we have found in the 
1^0 to eight single un- Ordovician rock layers, it is clear that the 

ng out from a common trilobites must then have swarmed in vast 

Tying its fringe of tiny numbers. They were a little different from 
of graptolites seem to their Cambrian ancestors — their tail shields 
face waters of the sea, were much larger, they could roll themselves 
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up like tiny armadillos, and they had eyes 
that were better developed. 

So far as we can discover from the record 
of the rocks, plant life did not advance much 
in this time. For we have found no fossil 
remains of plants ^vhich we can be quite sure 
are any higher in the scale than seaweeds, 
and we have found no sure sign 
of any land plants. But we 
must always remember that 
plants do not have hard bones 
or shells like animals, and so 
are much more likely to perish 
without leaving any fossil re- 
mains behind them. Therefore 
in all layers of rock the record 
speaks more clearly of animal 
than of plant life, and this is 
particularly true of the layers 
of which we are speaking now — 
those that tell of early epochs 
of the world’s history, when 
most plants had simple, soft 
tissue that perished very easily 
indeed. 

But while the more highly 
oiganized plants seem to have 
died and rotted away long be- 
fore they could become fossils, 
many species of microscoidc, 
one-celled water plants called 
diatoms (dl'a-tom) have left 
abundant evidences of their 
presence in the seas of the long 
ago. This is because they 
formed a wonderful flinty skeleton of silica, 
and this skeleton has survived. In the same 
way many fossils of certain one-celled forms 
of animal life — the Foraminifera (fo-ram'I- 
nlf'er-a), with their limy skeletons, and the 
radiolarians (ra'dl-o-la'rl-in), with their ex- 
quisite radiating skeletons of silica — have 
come down to us. These tiny one-celled 
winners in life’s race developed the habit of 
forming skeletons of lime and silica — or flint 
— and have hardly changed at all in size or 
shape during the millions of years that have 
passed since Ordovician days. Their de- 
scendants still swarm in the seas of the 
present time. From the bottom of the At- 
lantic men have drawn up a grayish mud, or 
“ooze,” which is composed almost entirely 


of the round skeletons of certain of these 
one-celled organisms. While they are alive 
these tiny living things swarm in the surface 
waters, but when they die, their skeletons 
sink to the floor of the sea. There they slowly 
accumulate in a bed that grows thicker and 
thicker-' until some day it may rise s^bove 
the surface as the white chalk 
cliffs of a new land. 'I'he fa- 
mous chalk cliffs of Southern 
England and Northern France 
were formed in this way. 

So far as we can tell from 
their flinty skeletons, certain 
forms of sponges prospered and 
increased in numbers during 
Ordovician times. Other kinds 
of sponges probably flourished 
then, too. But just as with 
plants, it is the animals with 
hard skeletons that leave fos- 
sils, so the sponges we knovv 
about are those which had built 
up skeletons of small, sharp 
pieces of lime or flint. 

The great order of sea crea- 
tures to which the starfishes 
and the prickly sea urchins be- 
long was increasing in numbers 
and variety all through the 
Ordovician period. While fresh 
forms were a{)i)earing, others 
which w^ere prosj)erous enough 
in the Cambrian seas began to 
die out. Among the latter were 
certain forms which were probably the an- 
cestors of the feather stars or sea lilies, 
to which in many ways they were similar. 
Their budlike bodies were anchored to the 
sea bottom by short, tapering stems, and 
sometimes they carried a circle of short, 
weakly arms, or tentacles. 

The true feather stars or sea lilies, how- 
ever, have survived to our own times, though 
they have dwindled in both size and num- 
bers. There were a great many of them in 
the Ordovician seas, though not so many as 
there were to be later, nor so many ^different 
kinds of them. They were attached to the 
sea bottom by a long, tubelike, flexible stem 
made up of many joints. The small body at 
the free end of the stem was shaped rather 
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I’liolo by the liritjeb Museum 

We call the Devonian Age the 
^*Age of Fishes,” but if we look 
at some of the fossil fishes from 
the rocks of that age, we shaU 
hardly recognize them as fishes. 
The one above, for example, looks 
as much like those strange, ex- 
tinct creatures called eurypterids 
and trilobites as it looks like a fish. 
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like a tulip — the name sea lily comes, of 
course, from the odd fact that this animal, 
like many other sea creatures, looked like a 
flower. The petals of this “flower” were 
nMiiy limy plates, differing in si/x, num]:)er, 
and shape in the different species. The arms 
which fprmed a circle round the top of the 
cuplike body, with the mouth in the center, 
were long, many-jointed, and feathery; from 
this fact comes the other pof)ular name for 
these creatures — “feather stars.” Starfishes 
with short stumpy arms, some slender-armed 
brittle stars, and sea urchins, were also living 
in the Ordovician seas, but could not have 
been very numerous, for their fossil remains 
are rare. 

Creatures with Hinged Shells 

One of the most striking things about the 
sea life of this time was the enc^irmous increase 
in the lamp shells, or brachiopods (lirak'i-o- 
])(Hr), which had already become important 
in the Cambrian period. Many of the Ordo- 
vician lamp shells are very like forms that 
had lived and died out in ("ambrian times, 
but forms with hinged shells had grown 
greatly in num])er, and some of them had 
strengthened their shells with ribs. 

The most familiar shell dwellers are the 
mollusks. Tn the Ordovician seas they too 
grew mightily in numbers. The most tri- 
umphantly prosjK^rous of them all, as com- 
pared with Cambrian times, was the class to 
which the sejuid, octopus, and nautilus Ix?- 
long; they arc called the cej)halop()ds (s^f'a- 
16-p6d') - or the “head-footed” — because 
there grows out from the head of the animal 
a circle of arms or tentacles with cuplike 
ends which can cling or suck. No squids or 
octopuses lived at that time, however, but 
only the ancestors of the nautilus. There 
were many descendants of the members of 
this family that had lived in Camljrian times 
— and they all had straight or slightly curved 
shells. In North American seas some of them 
reached gigantic size, with shells a foot across 
in front and ten or twelve feet long! 

The First Creature with a Backbone 

But we began by saying that it is to this 
Ordovician period that we trace the begin- 


nings of the vertebrates, the creatures with 
backbones. Surely it was not such creatures 
as squids or brachiopods which developed 
into fishes and birds? No — we have been 
saving the ancestors of the vertebrates till 
the last. These earliest animals known to 
possess a rudimentary backbone — that is, 
something on the way to becoming a back- 
bone —were called ostracoderms. It was only 
a little while ago that we found their fossils, 
in certain sedimentary rocks of the Ordovi- 
cian j)eriod in Colorado, Wyoming, and 
South Dakota. In some ways these strange 
“almost-fishcs” appear to have been akin to 
our present day hagfishes and lampre>'s, 
which arc considered very primitive crea- 
tures. The ostracoderms w'cre not very large, 
and had the head and fore part of the body 
protected by a shield made of large, angular 
scales with a highly enameled surface. 

A Strange Geography of North America 

In North America, during this period, the 
sea many limes ate its way over vast spaces 
of the land, and many times withdrew again, 
so that at one time or another nearly the 
whole continent north of Mexico was cov- 
ered by shifting, changing seas. The same 
sort of thing was happening in Europe, and 
in a great j)art of Asia and parts of Africa, 
so that a map based on the records of the 
rocks would show us a series of islands of 
varying size — some with active volcanoes 
belching forth ashes and lava — in place of 
the great continents as we see them on the 
map to-day. The climate all over the world 
must have been mild and even, for the fossils 
show the same forms of life in the Arctic as 
in much warmer latitudes. In some regions 
there was still a great deal of volcanic ac- 
tivity, and in some ])arts of the world, such 
as Northern Asia, the land was a dry, barren 
desert. 

But for the stor>^ of life, marvelously and 
mysteriously struggling upward through 
these uncounted ages toward the higher 
forms to come, the land did not yet matter. 
What mattered was the warm, hospitable 
sea. It was in the depth of the sea, and 
along the mud flats of the shore line, that 
the vast drama of life was being played. 
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rCeading Unit 
No. 4 


WHEN I.IFE C:i.IMBEn OLJT ON I.ANO 

Note: For basic infor 7 fuition For statistical and current jacts, 

not found on this page, consult consult the Richards Year Hook 
the general Index, Vol. /j. Hid ex. 

Interesting Facts Explained 


The birth of mountain [leaks, 3- 
17-18 

The first si.i2[ns of land animals 
and plants, 3 iS 
The first cockroach, 3-18 

Filings to Fi 

Why is it said that life began in 
the water? 

What changes in the earth's scen- 
ery t<iok place in Silurian 
times? 

Why are Silurian rocks especially 
fascinating to fossil hunters? 
What kinds of land plants began 
to grow in Silurian times? 

What kinds of insects probably 

Picture 

In what way is a modern shark 
different from its Silurian an- 
cestor? 3-17 

What distingui.shes true modern 
fishes from the sharks? 3-17 
What is the origin of amber? 

Summary 

In Silurian times great moun- 
tains were formed by the wrin- 
kling of the earth’s crust. The.se 
mountains are smaller to-day be- 
cause much of their material has 
been washed away and carried to 
the ocean, to make new sedi- 
Tientary rock. Silurian rocks are 


The rise of the nautilus tribe, 3 - 
18 

J'he rise of fishes in the Silurian 
period >319 

link About 

appeared in the Silurian pe- 
riod ^ 

When did coral reefs first begin 
to form? 

How ancient is the pedigree of the 
pearly nautilus'^' 

What fishes to-day are like the 
early Silurian fishes? 

When did sharklike fishes flrst^' 
arise? 

Hunt 

3-18 

How do we knf)w what ancient 
insects looked like? 3 18 
Of what advantage to an ancient 
fish was its suit of armored 
plates? 3-19 

Statement 

very interesting because in them 
appear the first land plants, such 
as mosses and ferns. Besides, we 
find in them fossils of early fishes 
with the beginnings of backbones. 
The shark c^f to-day had its origin 
in Silurian times. Insects, too, 
came into being then. 
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I’ljoto by Sintluir Oil A Cmx (\t 


Many of our present-day fishes, though they have a or in skeleton. All of its skeleton except the backbone 
very ancient lineage, look very little like their Paleozoic is made up of cartilage, or gristle, instead of the true 
ancestors. But the shark family, which can trace its bone found in most of our modern fishes. Above is 
family tree clear back to the Silurian Age, has not the shark family’s Silurian ancestor, which, as you 
changed so very much since that time — either in looks can see, looks very much like a modem shark. 

WHEN LIFE CLIMBED OUT on LAND 

Locked in the Age-old Rocks There Lies the Fascinating Story of 
How Certain Early Forms of Life First Learned 
to Live on Land 


IFIO was Ixjrn in the water. And for 
millions of years the water was its 
home. This is the story, as we make 
it out from the rocks, of the far-away time 
when living things first crept slowly up frem 
the mud Hats to the land. 

It happened in the j)eriod which followed 
the Ordovician (dr'do-vfshTin) period, that 
great age of backlxmeless sea dwellers. The 
rocks which tell the story of this dramatic 
event, and hence the period itself, have been 
named Silurian (st-lu'rl-;'ln), after an ancient 
British tribe, the Silures (sTI'u-rez), who 
used to live in the western counties of Eng- 
land bordering upon Wales, in the region 
where the rocks of this age were first closely 
studied. 


'Fhe Silurian period may not have lasted 
so long as the one before it, but in Xorth- 
western Europe it saw one of the greatest 
mountain-making disturbances in the his- 
tory of that continent. I.)uring this vast 
upheaval rocks of all j)revious ages, but 
particularly the Silurian mudstones and 
limestones, were bent and twdsted like so 
much putty. The folding of the layers fol- 
lowed a great semicircular curve which 
extended from Ireland across England and 
Scotland, passed through the whole of Nor- 
way, and from there curved to Spitsbergen, 
the north of Greenland, Ellesmere Land, 
and Northern Alaska. The peaks of these 
mighty Silurian mountains have now been 
worn down by the winds and waters and 
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ice movements of the ages, but they must 
once have been as towering and majestic as 
the Alps or Rockies are to-day. The crest 
of a great cliff which forms Niagara Falls is 
composed of Silurian rock; it is only one of 
the many magnificent records of this geo- 
logical p)eriod in the United States. 

Great oceans, vastly wider than those of 
to-day, still covered a large part of the earth 
in Silurian times, and 
these waters abounded in 
forms of seaweed and ani- 
mal life. The fossil record 
tells of the old Ordovician 
forms continuing and de- 
veloping, though not all 
faring alike by any means. 

Some groups which were 
abundant in the earlier 
period now began to 
dwindle, while others ex- 
panded. Certain new 
groups made their ap- 
pearance, while certain 
okl groups disappeared 
ei ircly from the earth. 

Species and races come 
and go — we have read 
fore. But here is the 
thing, the thing which makes all the rocks 
after these different from all before: in 
the Silurian rocks we find at last undoubted 
traces of plants and animals that lived 
on land. Fossil remains of land plants 
have been found in the Silurian rocks of 
England, of North America, of Gothland 
in Sweden, and of Victoria in Australia. 
They are all simple, lowly forms, club mosses, 
ferns, and the like; there is no sign of trees, 
shrubs, or flow^ering plants, but only a 
mossy growth that began to collect in moist, 
sheltered places among the hills and valleys. 
The fossil remains of land animals of these 
Silurian times tell the same story of humble 
beginnings. There are no remains of back- 
boned animals; there are only certain fossils 
thought to be the remains of primitive May 
flies and cockroaches upon which the centi- 
pedes probably preyed, as their descendants 
do to-day. 

Yet with the greater part of the land sur- 
faces that we know to-day still covered by 



PLulu by Atnrncau Museum of Natural liuitory 

Back in the early Cenozoic many of our modern 
insects which had just begun to appear on earth 
were caught in the resin which oozed from the 
trees. Some of the resin hardened into what 
is called amber, and the entrapped insects, now 
fossilized, are perfectly preserved for us in this 
transparent material. 


such records be- 
tremendous new 


the sea, it is not very surprising to find that 
the main forms of life whose fossil remains 
are entombed in the Silurian rocks are still 
those of sea-dwelling plants and animats. 
The plants are still represented almost en- 
tirely by the microscopic, one-celled diatoms 
(di'a-tom), of which wc heard in Ordovician 
times, and by a few lime-secreting seaweeds. 
The records of the rocks show us that the 
hydroid (hi'droid) corals 
w'cre now busy at the 
])uilding of coral reefs, 
and that the beautiful sea 
lilies were also increasing 
in numbers and develop- 
ing many new types to 
take the ])lace of the cys- 
toids (sis'toid) that had 
flourished in the Ordo- 
vician seas. Starfishes 
and sea urchins were 
slowly increasing, though 
they cannot as yet have 
been very common in the 
Silurian rock pools, since 
they have not left many 
fossils. I'he brachioj)ods 
(brak'I-6-pod'), or lamp shells, stifl swarmed 
in the seas in enormous numbers and, dying, 
ieft vast numbers of fossil remains, which 
arc often perfectly i)reserved and very 
beautiful in shape. 

The Teeming Life in the Silurian Seas 

The familiar shell dwellers, or mollusks, 
were increasing in numbers and species all 
through this period, and it was in the Silurian 
seas that the members of the family to which 
our nautilus belongs reached the summit of 
their development — some 1,500 species of 
them have been recorded from the Silurian 
rocks. Since then these interesting creatures 
have gradually faded from the seas, until 
to-day they arc rci)rcsented by only one 
species, the jMJarly nautilus, found in tropical 
seas. 

Among the ‘‘crust-clad'^ folk— the group 
to which our modern crabs, lobsters; shrimps, 
and prawns belong — the curious trilobites 
(tri' 16 -br), survivors from Cambrian times, 
were still very common, but were at last be- 
ginning to diminish. Slowly the great curve 
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of their race life will sink from this lime on, 
till in the Permian period they will disap- 
pear altogether. 

While the trilobites were thus slipping 
from their high place, other crustaceans 
(krus-ta'shan) were advancing. In par- 
ticular there was another curious race, the 
euryptferids (tli-rlfp'ter- 
id), weird creatures 
rather like scorpions, 
whose earliest records 
are found in Upper 
Cambrian rocks. All 
through the Ordovi- 
cian rocks their fossils j 
are found, and in the 
Silurian they increase 
in both si/e and num- 
ber. lJut they too will 
then slide into a down- 
ward curve, to become ; 
extinct (luring «] ' Car- 
boniferous (kiir'lK)!!- 
Tf'er-us), or coal-form- 
ing, period. In these 
extraordinary crea- 
tures the head was 
broad and oval and 
carried on its upper 
surface a pair of com- 
pound eyes, while to 
the under surface were 
attached the jointed 
limbs and aj)pendages 
for the capture and 
chewing of prey. The body was long and 
tapering, and composed of thirteen movable 
segments, or sections; the last segment was 
developed into a long pointed spine in some 
species, and into a large, rounded tail fin in 
others. The eur^^^tcrids of Silurian days 
probably lived in fresh or brackish waters, 
as their fossil remains are found in sedi- 
mentary rocks that seem to have been formed 
from the deposits in such waters. It was 
'also in the inshore waters of the Silurian 
seas of Europe that the ancestor of the 
modern American horseshoe crab flourished. 

Next to the appearance of life on land, the 
Inmost interesting thing in the Silurian record 
is the story it tells of the coming of more and 


more animals with backbones. For it is 
from these forms, which have been barely 
hinted at in earlier records, that the higher 
animals will later develop. We found a few 
ostracoderms ((js'trak'6-derm), most primi- 
tive of fishes, in the Ordovician period; but 
now the fish like creatures became much 
more numerous. They 
belonged to the great 
group of round- 
mouthed fishes, 
dwellers in fresh and 
lirackish waters. The 
only modern creatures 
of this grout) scale- 
less eel-like forms, the 
lampreys and the hag- 
fishes; but the early 
Silurian and Ordovi- 
cian species were more 
flshlike in ajipearance. 

These strange fishes 
have no bony jaws, but 
a round sucking 
mouth. They have no 
bony internal skeleton, 
or true paired fins, and 
only a single organ of 
smell instead of a pair, 
such as all other back- 
boned animals possess. 
Their gills or breathing 
apparatus consist of 
pouches within the 
body, and circular or 
si it like openings outside behind the head. 
Of the forms living in Silurian times, 
some were covered with thin, four-sided 
scales. Others were cased in a thick armor 
of bony plates. Others again had a large 
head shield somewhat like that of a trilo- 
bitc. 

The First Real Fish 

Rut already in the Silurian seas where 
these fishlike things roamed, there were 
swimming also the first true fishes. We 
know this because we have found fossil fin 
spines in the Silurian rocks of both North 
America and Europe. These first true fishes 
were a sort of primitive shark. 



I’hutu by the Urili!)|| Museniii 


Here is one of our strange-looking Devonian fishes. 
Instead of scales he wears a suit of armor made up 
of hard plates. He was not a very active swimmer, 
but probably plowed along sluggishly through the mud. 
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Reading Unit 
No. 5 


WHEN THE FISHES RUI.EO THE 

EARTH 


Note: For basic ift format ion 
not found on this page, consult 
the general Index, Vol. 75. 


For statistical and current facts, 
copjsult the Ri( hards W'ar Hook 
Index. 


Interesting Pacts Explained 


The kind of fossils found in 
Devonian rocks. 3—2 i 

Why the Devonian is called the 
“Age of Fishes,” 3—21 

What the Old Red Sandstone 
contains, 3—22 

How the seas once covered most 
of the earth, 3—22 

Things to 

What difference is there between 
fossils found in Devonian rocks 
and those found in the Olci 
Red Sandstone? 

How do you explain the presence 
on a continent of large salt 
lakes? 

What part of the world was under 


Devonian land plants, 3-22-23 
Why land plants leave few fos- 
sils, 3 -23 

Remarkable DevH)nian fishes, 3- 

23-24 

The most abundant fossils found 
in Devonian rocks, 3 -24 

Think A. bout 

water in Devonian limes? 

Why are fossils pretty muc h the 
same in Devonian limestone 
the world over? 

What plants of to-day reseml-ife 
the Devonian plants? 

How were Devonian fishes pro- 
tected in Devonian times? 


In what important respect is this 
fossil fish similar to those now 
living? 3-21 

What plant in this picture is com- 
monly found to-day? 3—22 


Picture Hunt 

is this How long ago did t hc-se fossil 
e now ferns live? 3—23 

How do these fossil fern leaves 
5 com- compare with Icav^es of modern 

—22 ferns? 3-23 


Related material 

Look at the picture on page 3-20. oi fossil mollusks on mountain 


Can you explain the pre.sence 

Sutn tnary 

In Devonian times most of the 
earth was under vast seas. Tre- 
mendous upheavals raised land 
into mountains which later sank 
again. Limestone rocks were laid 
down in layers and in them we 


tops ? 

Statement 

find fossils of fernlike plants of 
large size. With them we find 
innumerable fossils of shelled 
mollusks and many fishes, most 
of them with armored plates. 




20 






THE RECORD OF THE ROCKS 



b> AiiK'ricaii Miisfuni of Natuial IIiiitor> 

Many of the later fossil fishes look almost exactly preserved that the impression of every bone and even 

like fishes living to-day. The fish above is so well of the eye socket is clearly outlined. 


WHEN the FISHES RULED the EARTH 

This Will Tell You All about the Strange Age When Mother 
Nature, Beginning in Good Earnest to Experiment 
with Backbones, Filled the Waters with Fishes 


B HE Age of Fishes is named after 
Devonshire, in the south western part 
of England. That is because of the 
vast and useful labors of three distinguished 
British geologists, Lonsdale, Sedgwick, and 
Murchison, who early in the nineteenth 
century made a study of some rocks of this 
period in Devonshire, and named the ages 
when they were formed the Devonian (de- 
vo'nl-an) period. These Devonshire rocks 
’are said to be of 'bnarine origin’’ because 
they were once under the .sea and so contain 
fossils of salt-water animals. There arc 
• other rocks of this .same period — the Old Red 
Sandstone of Scotland and Wales, which 
.contain the fossils of fresh-water creatures. 
' The layers of rock that were formed during 
the Devonian period lie just above the Si- 
lurian (sT-lu'rl-to) rocks of which we have 
^spoken on*an earlier page; so they make the 
next chapter of the great stone book we are 
trying to read. They still have much more 
to tell us about life in the seas and lakes than 


of life on land; but they show a very much 
greater advance toward the higher forms of 
life than we have yet met with. Indeed it 
is because of the amazing development of 
backboned water animals that this geological 
period is often spoken of as the “Age of 
Fishes.” 

Many more of these fishes lived in fresh 
water than could have done so in earlier 
ages. For all over the world a gradual 
change was taking place. The floors of the 
Silurian seas were being gradually upraised 
to form land, only to be cut through b}' 
streams and slowly worn down again. Along 
some coast lines, areas of the sea became so 
shallow as at length to form immense lagoons 
which gradually became cut off from the 
open .sea and turned into great inland lakes 
that lasted for long, long ages. In other 
parts of the w^orld, however, there were areas 
which throughout the Devonian period re- 
mained deep, clear seas. It was in these 
regions that limestone was formed on a grand 
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scale and that the fossil record of the salt- 
water life of Devonian days is entombed. 
At the same time the great masses of the 
Old Red Sandstones were laid down on the 
floor of the great lake basins, and in those 
masses we find the record of the plant and 
animal life of fresh and brackish waters. 


number since Ordovician (or'dd-vishMn) 
times! They are still not very high forms. 
Most of the early ones of this period either 
had no leaves at all or else had leaves that 
were small and scalclike. The majority of 
the Devonian plants that have left any 
fossil record were spore bearers — mosses, 


During a great 
part of the De- 
vonian period 
more than half of 
what we see 
marked as land 
on a modern map 
was covered by 
these seas of vary- 
ing depth and 
these great lakes. 
Again and again 
over immense pe- 
riods of time the 
lands gradually 
rose from the 
waters, sank into 
them, and rose 
once more. To- 
ward the close of 
the period much 
of the drowned 
land, particularly 
in Asia, had risen 
above the surface 
of the sea, and 
had begun to form 
the vast conti- 
nents of the next 



rhoto by N*w York Botaiiienl CJjirden 


true ferns, stone- 
worts, horsetails, 
and club mosses. 
Most of them 
lived in moist or 
swampy places, 
where they could 
keep their roots 
and stalks in the 
friendly water. 
Many were small, 
but others grew 
to considerable 
size- beginning 
to stretch toward 
those giant ferns 
and mosses we 
shall hear of in 
the Age of (\)al. 

T here w e r c 
s e c d - 1) e a r i n g 
plants in the De- 
vonian too. They 
arc called pterido- 
sperms (ter'i-do- 
spfirm'). They 
looked and grew 
much like ferns, 
es]3ecially the tree 


geological period, in this Devonian plant group we see many of the ancestors of the f e r n S of the 

better-known Carboniferous plants. Some of these plants have TrrkTM’rc On#* 

the Age of Coal. although they have become very small and in- ^ V ^ 

But in Devonian significant The horsetail to the left, for example, still grows in North American 

times we must d«i.p pUc.s in our present-day world. species had round ' 


Still think of the earth as mostly sea. stems thirty to forty feet high and as much 
The climate must have been much the as three feet in diameter, and bore crowns 


same as that of the ages just before; that 
means it was on the whole mild and uniform, 
without any such distinct zones of intense 
heat and bitter cold as exist to-day. If this 
had not been so, the fossils found in widely 
separated latitudes would differ more than 
they do. 

It is in the Devonian that we first find land 
plants developing beyond the simplest forms. 
And how their fossils have increased in 


of long, fernlike fronds often nine feet in 
length. It may be that these remarkable 
plants had both seeds and spores borne on 
ieallets of different shapes. 

Strange Plants of Long Ago 

We have also found fossil remains of ^ 
plant whose fern-shaped leaves are very like 
those of the modem Japanese “maidenhair,” 
or ginko tree, and whose stems show a woody 
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I’huto by American MuHOuni of Natural llutory 


Could you tell these from freshly dried and pressed preserved just as they fell. And so they have been 

ferns? They are Devonian fossil ferns that were drying for some 250,000,000 years I 


Structure like tbrit of some of our modern 
cone bearers. And one of the most curious 
of all the plants which clothed the Devonian 
swamp lands w'as a gigantic horsetail called 
Calamites (kfd'a-ml'tez)* It- a slender 
stem twenty feet or more in length, and grew 
in dense thickets on the sandy, muddy Hats 
bordering the swamps. The stem was 
ribbed and jointed (m the outside, and from 
the joints grew out long, narrow, simple 
branches which in some species bore a ring 
of small branchlets or the beginnings of 
leaves. Can you jucture a swamp clothed 
in this strange vegetation? 

The World’s First Trees 

On the slopes of the better-drained land 
grew certain cone-bearing trees. But of the 
other plant life of the ujdands we know little 
or nothing, for it is hardly ever found in 
fossil form. Plants growing in such situa- 
tions usually have to be swept down by flood 
or avalanche to some flooded plain or river 
mouth if they are going to become fossils 
preserved in the gathering sediment; and 
naturally not many of them reach the muddy 
flats without being destroyed. On the other 
hand, plants living on the plains, in moist 
meadows and marshes, or on the banks of 
rivers and lakes, are quickly covered up 
and preserved, and so have left a far more 


complete record of their beginning and 
progress throughout the ages. 

As for the land-dwelling forms of animal 
life, the records of the Devonian rocks show 
but little diflerence or advancement from 
Silurian times. The fossils are still only 
those of centipedes and certain primitive 
insects, the ancestors of May flies, cock- 
roaches, and grasshopj:)ers. Other insects 
may quite ])robably have existed, but if they 
did they failed to leave any fossils. In the 
same w^ay the Devonian rocks have yielded 
as 2/et but little evidence of backboned land 
dwellers, though it is quite possible that 
those higher forms had come into existence, 
at least toward the close of the period. In 
how many places our great book is blotted 
or torn! 

Fishes Grotesque and Fascinating 

But this l>eing the Age of Fishes, it is high 
time we went back to sea. Would it not 
be fun if we could let ourselves down into 
the Devonian waters in a diving bell? We 
should sec a throng of strange and fasci- 
nating sights. Fishes of varying sizes and 
of many curious shapes would swim about 
us in the brackish waters. 

Some of the armored forms that had lived 
in Silurian waters had doubled in size, and 
many new species appeared for the first 
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time. Sharklike fishes from two to live feet 
long increased in numbers and species and 
must have preyed upon the slower fish, just 
as they do to-day. Then there was a race 
of giant tishes which, unlike any fish exist- 
ing to-day, could nod their heads up and 
down without moving their bodies. One of 
the largest Devonian iishes sometimes meas- 
ured seven or eight feet in length. It was 
clad in scales three inches long, two inches 
broad, and over one-eighth of an inch thick 
- an armor that might serve the most gi- 
gantic of crocodiles. 

A Little Winged Fish of Long Ago 

In contrast there was a queer little winged 
^ish, only a few inches long. It had a body 
rather like that of a small, thick turtle, 
protected both above and below by stout 
bony plates; and it wore its pair of hns or 
paddles so far forward as to make it look 
headless. An odd creature indeed! Its 
paddles cannot have been of much use for 
swimming, but with their sharp-pointed 
blades may have been a means of defense. 
It is thought that normally they rested 
against the creature’s side, and were erected 
only in times of danger or alarm. The head- 
buckler fish was another queer form, with a 
head shield shaped like a curved knife. Tts 
body was slender and covereil with enameled 
scales, and the plates on its head formed a 
huge buckler, sometimes quite a third of the 
length of its body. 

The lungfishes, which have dwindled to- 
day to a few kinds living in the fresh waters 
of Australia, Africa, and South America, 
were very noticeable forms in the Devonian 
waters. These lungfishes, or ‘^double 
breathers,"’ can breathe both air and water, 
and so they can survive in mudholes and 
similar places during times of drought. 

Now if we tried to tell you all about the 
Devonian fishes, we should be filling all these 
books with them. Perhaps you already have 
a notion of their many and fantastic forms. 
Yet with all their variety, they were much 
more primitive than most modern fishes. 
Among them there were none of the type 
we call bony fishes; yet this is the type to 


which the vast majority of both sea and 
fresh- water fishes belong to-day. 

The fishes get most attention when j)eoplc 
Uilk of the Devonian seas, because they 
were new, and so very interesting. Hut all 
the time the dilTcrent groups of backboneless 
creatures were carrying on their .lives as 
before, and all the time new species ol them 
were taking the jilace of earlier species that 
had already j^assed their jirime and were 
beginning to die out. The graptolites fgrap'- 
to-lR) which had sw^armed in the seas of 
earlier periods dwindled away and died out 
in the Devonian; the corals, on the other 
hand, increased greatly both in si/e and 
numbers, and their fossil remains are 
abundant in the great limestone formations 
of this period. The beautiful feather stars 
must have formed dense though tiny forests 
or undersea gardens on the iloors of many 
Devonian seas, for so great is the multitude 
of their remains that many beds of limestone 
are composed almost entirely of th(*m. 

It was in the seas of the l)evonian period 
that the ancient race of lamj) sh(‘]ls gained 
the height of their develO))ment and numbers 

it is they and not the fish(‘S which are the 
commonest marine fossils ol the period. The 
mollusks w'ere also making steady Ujiward 
jirogress in both numbers and species, and 
it is in the Devonian strata that we find (he 
very early kinds of those beautiful coiled 
shells called ammonites (am'6n-il), which 
often look much like nautilus shells. 

Among the crustaceans (krus-ta'shan), or 
“crust-clad” animals, the trilobites (trl'lo- 
bit) so abundant in Silurian seas, were now 
fast dying out. 'The scoi'inonlike eurypterids 
(u-rip'ter-Id), on (he other hand, now reached 
their greatest development, some growing 
fully ten feet long. 

So we see that the long Devonian period 
was one of change and progress both in the 
sea and on the land. Indeed the more we 
learn from the Iniried records of the rocks, 
the more we realize how all down the ages 
this rhythmic ebb and How of life has gone 
on. “The old order changeth, yielding place 
to new” — but what the next chanjges were 
Ls another story. 


24 




The RECORD oj the ROCKS 


Reading Unit 
No. 6 


WHEN MOTHER EARTH EAID IN 
HER COAE 

\otr: For basic injormation For statistical and current jacls , 

not found on this paf^r, consult consult the Richards Year Book 
the general Index, l ot. 75. Index. 

tnlerestinji Facts Explained 

When coal was made, 3—26-29 iferous Times, 3—27 

How coal was made, 3-27-28 What peat is, 3-28-29 

How f)lants were buried during The age of giant ferns, 3 -29 
the C"oal Age, 3—27 Two-foot dragon Hies. 3-29 

I'he vast swamps of the Carbon- The first amphibians, 3—29 

Fhinfis to Think About 

What haf>pened to dead plants in How is peat formed to-day? 

the Coal Age swamps? What kind of plants made our 

W'here can we see to-day what coal? 

went on in the i'oal -Age*' Which of our familiar in.sects had 

What must hajipen to dead plants giant ancestors’-^ 

in order that they may turn In what kind of climate did Car- 
into coal? boniferous plants and animals 

What caused the formation of live? 

many “seams’" of coal? 

Picture Hunt 

What plants do these resemble? by layers of shale or sand- 

3 2() stone? 3 8 

\\'here .are coal and peat being Why are phn l ft).ssils often found 
made to-day^ 3 27 on pieces of coal? 3-29 

Why are coal seams separated 

Related IM m erial 

W’hy may toal be called ‘bottled The coal mining industry of to- 
siinshine”? 2-41-45 day, 9 “ 435“47 

A ’ u fu fu ary S tate nt ent 

The formation of coal took were covered by rock. To-day, 

place millions of years ago in peat forms in the same way in 
swamps, where giant ferns and swamps. Giant insects flew 

fernlike plants lived and died. through the jungles of the Car- 

They rotted slcwly and were soon boniferous period. Then a new 
covered by other dead plants. At form of animal appeared, which 

times the land sank below the could live both in water and on 

water and mud covered the dead land. Tt became the ancestor of 

plants. Eventually these plant our frogs and salamanders as well 

remains hardened inlo coal and as of other land forms. 
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This picture shows you how a landscape looked id a scribed in many of the pages of these books- par- 
far-off age long before there Were men on earth to ticularly where we speak of coal; for most of the coal 
see it Carboniferous forests like this one are de- we use to-day was formed from their pulpy trees. 


WHEN MOTHER EARTH LAID in HER COAL 

In Steaming Swamps and Tangled Jungles She Imprisoned the 
Sunshine That You and I Set Free in Our Furnaces To-day 


0 T PROBABLY would never occur to 
most of us to think of a lump of coal 
as a page from the great Book of the 
Rocks, in which the earth’s history is written. 
But after you have read this story of the 
Age of Coal, you will see that the coal we 
shovel so carelessly into the furnace is really 
a loose leaf from that mighty book. 

Because coal is so important to us, the 
coal beds — or “coal measures,” as they are 
called — have received a great deal of study. 
So geologists probably know more about the 


period when they were formed than they 
know about any other perio<l in the earth’s 
history. They call it the Carboniferous 
(kar'b6n-lf'er-us) period — the Age of Coal. 
It followed the Age of Fishes, or the Devonian 
(dfe-vo'ni-an) period, which we have already 
told you about on earlier pages. At first 
geologists supposed that coal was formed 
only in the Carboniferous period, but when 
they had studied and explored the rocks more 
carefully, they discovered that coal seams 
have been laid down in other and later gc- 
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ologicaJ periods. Still, the richest and most 
valuable beds of coal so far discovered seem 
nearly all or them to have been developed 
in Carboniferous times. 

Trhe Coal Age must have been vastly long, 
for the layers of different kinds of rocks asso- 
ciatec^vrith the coal measures are enormously 
thick. Indeed, so com- 
j)lex are the different 
layers of rock belonging 
to this period that ge- 
ologists have thought 
best to separate them 
into two divisions, called 
the Upper and Lower 
Carboniferous. The 
Upper Carboniferous 
layers contain the “coal 
measures.” The Lower 
Carboniferous includes 
great beds of limestone 
and sandstone. I hese 
are all sedimentary 
rocks; the fossils em- 
bedded in most of them 
show that they were 
formed from deposits 
laid down in the shallow 
fresh or brackish waters 
of vast lakes and la- 
goons, and along the 
shores of wide river 
mouths. Some of the 
limestones, however, 
must have been formed on the floor of deep 
and clear seas that s\varmed with animal life. 

“Coal,” wrote a great geologist, “may w’ell 
be likened to bottled sunshine.” Sunshine 
bottled millions of years ago in the vast 
swamps of the Carbonifcious world, and now 
unbottled to crackle and flare in our grates, 
warming and cheering us! Is it not a thing 
to marvel at? This is how it came about. 

The Marvel in a Lump of Coal 

The record of the rocks shows us that tlur- 
mg the Carboniferous period the earth’s crust 
in eastern North America and other regions 
was very slowly and steadily sinking, and as 
it sank, sediment was deposited in the shallow 
waters along the gradually sinking shores. 
As the waters advanced and the shallows 


filled up with sediment there were formed 
wide tracts of marshy, badly-drained land 
just above sea level. In these vast swamps 
flourished the strange, luxuriant growth of 
plant life whose accumulated remains went 
to form the coal beds as we know them 
to-day. For as each generation of plants 
died it sank into the 
swamp. Slowly through 
the long ages one jungle 
followed another. Not 
once but many times 
the land had a period of 
sinking; each time there 
would be formed a fresh 
layer of sediment, com- 
posed of the remains of 
the more ancient rocks, 
forever being broken 
and worn down by the 
action of the atmos- 
phere and similar 
causes. 

We can sec something 
very like this process 
going on to-day, in the 
mangrove swamps 
which sometimes stretch 
for many miles along 
low shores in warm 
lands. Often the man- 
grove trees form dense 
jungles reaching twenty 
or thirty miles back into 
tlie land. Along the coast of Florida, for 
instance, a ribbon of mangrove swamp from 
five to twenty miles wide winds for long 
distances around the shallow creeks and inlets 
of the coast » and as time goes on the creeks 
and inlets grow choked with the accumulat- 
ing waste. The same sort of thing goes on in 
various parts of tropical Asia and along parts 
of the western coast of Africa. 

On any of these warm low-lying coasts the 
mangrove flourishes in the sea water right 
down to low-tide mark, forming a dense mass 
of matted vegetation, ever creeping forward 
as the trees spread outward into the shallow, 
muddy waters. Up among the branches 
orchids, mosses, and ferns find a hold and 
grow on the bark of stems and branches, and 
birds build their nests and rear their young. 
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Geologists wonder where on the surface of the 
earth coal is starting to form to-day. The most 
likely places seem to be the peat bogs and swamps 
of temperate and cool climates. Such a swamp is 
shown above. In jungles of tropical lands the 
fallen plants decay so fast that very litUe of their 
material is preserved to form the coal beds of 
later ages. 
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This picture shows you how the layers of coal would 
look if you could see a cross section of a coal mine. 
The black layers are coal, and the light layers are 
ordinary sandstone or shale. Each coal bed repre- 


sents the compressed plant material which came from 
thousands of years of uninterrupted growth. The 
sandstones were laid down when the sea bad covered 
the land, burying the fallen plant material. 


Below, where the tangled roots and stems 
reach down into the mud and water, a queer 
company of fishes, crabs, barnacles, mollusks, 
and other animals have their home. Where 
this under-water tangle is densest it hlters 
the sediment from the water and holds it 
among the matted roots and stems. Tn this 
way the mangrove forests are always build- 
ing up new soil. In the damp forest glades 
where this i)rocess is going on, swarm imiu- 
mcrable insects, and s|>iders weave their 
snares and hunt down their prey. 

What Is a Seam of Coal? 

Now except for the presence of men and 
birds and mammals, these gloomy mangrove 
swamps give us some j)iclure of the conditions 
under which the coal measures must have 
been formed. For every bed of coal is com- 
posed almost entirely of compres.sed vege- 
table matter and rests on a bed of clay in 
which are found the bases of the stems and 
the roots of the plants and trees. This bed 
of “undcr-clay,’^ as it is termed, was once an 
old land surface, perhaps the bottom of a 
swamp covered with a dense vegetation. The 
coal bed itself is the slow accumulation, 
through long ages, of the leaves, seeds, stems, 
and trunks of this vegetation, now hardened 
and pressed down into a fraction of its origi- 
nal bulk by the pressure of rocks above. The 
rocks which thus pressed down on the coal 


are themselves sand or shale made U[) of 
setliment slowly laid down as lu^w ground, 
as the old gro\ind slowly sank ];cneath the 
water. As time went on they in turn were 
covered by another Ijed of underclay support- 
ing a luxuriant vegetation. 

This process was often repeated again and 
again, through immense periods of time. In 
many coal fields into which miners have sunk 
shafts, it is j)ossi})le to see a whole scries of 
these layers, or seams, of coal, f‘ach r(*sting 
on its bed of underclay and covered above 
by beds of sand and shale. Tn some mines 
the total thickness of the coal is some hun- 
dreds of feet, usually divided into a number 

“seams,” each ordy a few h^el in thickness. 

What Is a Peat Bog? 

The peat bogs in the northern parts of 
North America and Kuro])e probably show 
us another way in which some of the coal 
beds were formed; for these peat bogs, too, 
are the result of the gradual piling up of plant 
remains. They often reach to a depth of 
forty or fifty feet and cover many thousands 
oi miles. Some of them must be very old 
indeed, for they contain the remains of plants 
and animals long since extinct; probably they 
began to form as the ice receded at ihe close 
of the Ice Age. Generation after generation 
of plant life flourished and died, leaving its 
remains to build up the ever-deepening mass. 
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Sometimes' this waste accumulated more 
swiftly, sometimes more slowly — it depended 
on the climate, the slope of the land, the 
drainage of the soil. It is thought, for in- 
st?lncc, that in some Danish j)cat hogs it took 
at least 250 or 300 years to make a layer 
of peat that to-day is only ten feet thick. 

So I))' looking al mangrove 
swami)S and j)eat bogs we can 
l)egin to understand the story I 
of coal. We can begin to im- | ^ 

agine the long, slow method of ^ 
patient Nature as she bottled is ^ 

Carboniferous sunshine that * 
was going to be used after 
millions of years in a very dif- 
ferent world. / 

JUit can we imagine what h 

those antique swampy jungles 'C I 

were like? Can we see in our | ** 

mind’s eye those strange for- 
est^ that r.^ ii.-n. (‘ver saw , W 

\s' i I h h i s bo( 1 i 1 y e yes ? We h a \' e P 4J/ 

many fossils to help us im- T, | ^ 

agine what the laii(lsca])e must 
ha\'e been like in those <la\'s- - 
many mon* than lor any I'Uox.. h> Nork ii..i,mr.d 
iv.rlicr ]UTio.l. An.l ;is the pic- 




Often on the surface of a lump of 


only the sighing of the wind in the trees and 
the rustle of the reeds, or the distant boom 
of the surf on the shore, punctuated perhaps 
by the shrill chirp of some ancestral form of 
cricket. Gigantic dragon flies with a two- 
foot spread of wing darted silently backward 
and forwarrl through the open glades, and 
» ^ ^ swarms of May flies, fi ve or six 

. ’^1 times the size of their modern 

.>1 flescendants, danced and hov- 

jK iff4 ‘ V cred above the surface of the 

i I ools. Huge cockn)aches hid 

am My ’ 1 eneath the fallen trunks, anrl 

WBF " ' v‘ i^pread their wrings in flight at 

I dusk. Spiders and scorpions 

f took their toll of the abun- 

■ dant insect life. 

^ I In this fantastic w^oild of 
’‘V VI giant insects and towering 

verte- 

1 brates, or backboned animals, 

J seern to ha\ e ap[)earcd. They 
were only half land animals at 
that, for they w’ere amphibi- 
ans (am-fib'i-aii), creatures 
like frogs and toads which live 
.nir.d (.UI.I.M, part of the time on land and 

. , . part of the time in the water. 

nf fl I limn of ^ 


turc rises around us, we rub coal you can see the delicate out- Some of them must have 
t.i.r eyes and think we arc in shoL“lbove ^ to considerable size 

Wonderland. I'or these are plants of the Carboniferous Age look during the Coal Age, to 
not forests of ])ijie or ma})le or Uke ferns. judge by the record of the 


not forests of ])ijie or ma})le or 
anything else like a modern tree, but of fan- 
tastic giant mosses and ferns. No, it is not 
Wonderland; it is brobdingnag, the Land of 
Giants which (nilliver \isit('(l, where the 
peoj)le were thirty feet tall! Here are enor- 
mous club mosses, gigantic horsetails, and 
the huge ancestors oi our tro|)ical cycads — 
tree ferns and nnmkey-j)U/./le j)ines. Here 
too are primitive seed-bearing })lants with 
fernlike foliage; these may have been the 
ancestors of our llowrring jdanls. And bc- 
tw^een and beneath these dreamlike trees is a 
luxuriant spreading undergrowth of true 
ferns and mosses of many sizes and forms. 

A Strange Primeval Forest 

A straftige silence, too, must have i)rooded 
over these forests and sw'amps; no song of 
bird or call of mammal souncled, for neither 
had yet appeared on the earth. There was 


rocks. Not ‘^.dy their fossil skeletons, but 
even impressions of their skins have been 
found. So WT know a good deal about them. 

Amphibians that lived on the banks and 
sw^ain in ihe forest pools of the Coal Age 
resembled salamanders and lizards in general 
appearance, and varied in length from tw’o 
or three inches to eight or nine feet. They 
have been called stegoccphalians (steg'6-se- 
fa'li-an), from tw^o Greek words meaning 
“roof-headed,” for their heads were protected 
by a complete co\Liing of bony plates. The 
bodies and tails of many of them were also 
more or less incased in bony armor. It would 
be interesting if we could find fossils of the 
very earliest amphibians, the ancestors of 
the Carboniferous forms, but so far no one 
has found anything in the earlier rocks that 
he can be sure is such an ancestor. So wc 
do not know yet by what steps they climbed 
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up out of the water. It is another lost page 
in the Book of the Rocks. 

And while all these strange and exciting 
things were happening on land, w’hat of the 
sea, that ancient home of all life, whether of 
plants or animals? The open seas and the 
coastal waters still swarmed with varied 
forms of animal life, descendants of the crea- 
tures of earlier ages. Pishes increased enor- 
mously; more than a hundred species have 
been found in the carboniferous limestones. 
There are all sorts of fishes, and many of the 
species are decidedly more advanced and 
complex than any we have met before in our 
travels down the ages. 

Strange Undersea Gardens of Lilies 

As for the lowlier creatures of the waters, 
they too abounded — as indeed they do to 
this day. Sea urchins and starfishes increased 
greatly, and their cousins, the graceful sea 
lilies, reached the very height of their devel- 
opment. The sea lilies must have made vast 
gardens of weird animal-flowers on the floors 
of the Carboniferous seas, for in many places 
the limestone rocks are made up almost en- 
tirely of their fossil remains. Cup corals that 
] y-’ed alone like solitary flowers were numer- 
ous, and so were the reef-building corals 
which labor only in clear and temperate seas. 

Some of the ancient sea tribes which we 
have met in every period almost since the 
beginning are now sinking toward extinction 
at last, as if to make way for the higher forms 
that are appearing. Such are the lamp) shells, 
which are now much fewer in number; and 
the ancient trilobites (tri'lo-bit), with their 
puzzling, great eyes, have become nearly 
extinct. At the same time other shell-clad 
creatures, such as forms much like modem 
crawfishes, shrimps, and horseshoe crabs, are 
prospering. In these seas lived the ancestors 
of practically all the backboneless animals, 
great and small, which live in the ocean 
to-day. 


The record of all this and much more is 
written in immense dej)osits of limestone 
rocks of the period, crowded with fossils that 
prove the rocks to have been formed in the 
sea. In Central Europe and in Ireland there 
are great beds of these rocks piled on top of 
each other to a depth of hundreds of feet, 
and in America they reach a thickness of 
several thousand feet. In Western North 
America and also in China, the Carboniferous 
rocks cover thousanfls of square miles. They 
lie in flat or gently rolling sheets and often 
reach an immense thickness. So we know 
that the Carboniferous seas must have 
stretched far and wide. 

Where the beds of marine limestone grow 
thinner, they are frequently separated one 
from another by layers of shale, (^ften amaz- 
ingly rich in fossils. These seams of shale 
grow thicker and thicker toward the shore 
lines of that ancient ocean, and slowly they 
become more and more like coal, until at 
last they arc coal. At this point wx* find 
them associated with clay, sandstone, and 
other things tyi)ical of the coal measures - 
and wx know that here were the coal swamps 
and not the open sea. 

A Moist, Volcanic World 

Through all the immensely long time it 
must have taken to l)uild up these Carbon- 
iferous rocks, the earth was still warm and 
moist and restless wdth volcanic energy. In 
both the Old World as we know it and the 
New, there were great flows of lava, much 
granite was formed, and thick beds of ashes 
w’ere laid down. In these, too, fossils were 
preserved. The climate must have been even 
and mild and very moist. Such a climate 
would be the best {)ossible for the luxuriant 
growth of plants in the coal swamps. Never 
before or since have conditions been quite 
so good for that p)urpose — otlierwise we 
should have had more than the one Age of 
Coal. 
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Reading Unit 
No. 7 


MOTHER NATURE INVENTS REPTILES 


Note: For basic information 
not found on this paf^c, consult 
the general Index ^ V oL 15. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Pacts Explained 


The emergence of reptiJes, 3—32- 
35 

Why reptiles are true land ani- 
mals, 3-33 

A survivor of the Permian rep- 
tiles in New Zealand, 3—34 

The habits of the Permian rep- 

Things to 

is the Permian period fa- 
mous? 

In what important way do rep- 
tiles differ from frogs and 
toads? 

How were Permian turtles pro- 
tected from enemies? 

What continent once existed along 


tiles, 3-34 

The first turtles, 3—35 
The lost continent of Gondwana, 
3-35 

The unusual climate of the Ant- 
arctic of the past, 3—35 


ink About 
the Equator? 

How do we know that the climate 
along the Equator used to be 
different from what it is to- 
day? 

Why do scientists say that the 
region at the South Pole once 
had a tropical climate? 


Pi cture Hunt 


From which group of animals did 
reptiles arise? 3-32 
What modern reptile may have 
had its origin in the Permian 
period? 3-32 

Summary 

In the warm, moist Permian 
period amphibians nourished. 
From these primitive animals an 
animal developed that no longer 
needed gills. Instead, it had 
lungs from the moment it hatched 
from the egg. The.se were the 
first reptiles. Our present-day al- 


Why is the tuatara called a “liv- 
ing fossil'? 3-33 
What does the presence of 
rounded boulders tell us about 
the past? 3-34 

Statement 

ligators and lizards still resemble 
these first reptiles. In the Per- 
mian period the world’s climate 
grew cooler. There were glaciers 
even at the Equator. Continents 
sank below the seas. It was a 
period of great change. 




THE RECORD OF THE ROCKS 



Piiuto hy Fic-M Mu 


This Permian landscape is swarming with the highest 
animals that had developed so far. Near the end of 
the Paleozoic era there developed from the amphi- 
bians— the ancestors of our frogs and newts — a higher 
order of animals called reptiles. Above are two kinds 
of reptiles that lived in the Permian swamps. They 
were not nearly so large as the later reptiles, the dino- 


saurs; they were only six to eight feet long! Those to 
the left look very much like our modem alligators, but 
they are much simpler in structure. Those to the right 
are among the most odd-looking creatures of geologic 
time. Their strange frills are supported by spines 
that grow from the backbone. Perhaps these were 
developed as a protection for the animal’s back. 


MOTHER NATURE INVENTS REPTILES 

In the Great Rock Book That Tells the Thrilling Tale of the Rise 
of Life upon the Earth, We Come to a Chapter Written 
When One Vast Continent Stretched 
along the Equator 


he great Book of the Rocks, in wnich 
r"' the story of life upon our earth is 
written, is divided into five enormous 
volumes. We have already tried to tell you 
something of what the first three volumes 
contain. In the first volume, or era, we find 
no fossils, and but few in the second. In 
the third volume life can be traced as it 
climbed through higher and higher forms 
until Mother Nature learned to make the 
fishes and laid down the great beds of coal 
that we are burning up so rapidly to-day. 

But we have one chapter of that third 
volume still to read. It is called the Permian 
(piir'mt-Sn) period, for it is named for the 
province of Perm, in Russia, where enormous 


areas of rocks made during that jicriod were 
studied about a century ago. With this Per- 
mian chapter, the Paleozoic (pa'le-6-zO'lk) — ■ 
or Ancient Life — volume of our record comes 
to an end. But it so happens that in this 
same chapter the age to follow — the Age of 
Reptiles — is beginning to dawn. So the 
pages of this chapter in the great Book of 
the Rocks are of stirring interest, since they 
tell us of the passing of an old order of life,, 
and of the beginning of a new one. 

In order that we may better understand 
the importance of this chapter in the earth^s 
history, it will be a good idea, before turning 
its pages, to look back for a moment and 
remind ourselves of the chief points in the 
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This odd little tuatara may look like an ordinary lizard* 
but for scientists he is much more important than that. 
He is the last survivor of a very primitive race of 
reptiles that began its existence in Permian times. He 
still has the primitive bone structure and strange jaw 

story so far. We have learned how the very 
earliest rocks that are known hold the record 
t)f the gradual cooling of the earth’s surface 
and of nj)f)earance of the first simjde 
forms of life in the waters. Slowly but surely 
through each period that followed, the steady 
increase of plant and animal life in the waters 
has been unfolded in the record of the rocks. 

A Record of Progress 

At last, in the (’arboniferous Age, practi- 
cally every known class of sea animal was 
rej)resented, so that the waters of that time 
had become thickly jx)j)ulate<l and had al- 
ready gained that })erfect balance of ]>lant 
and animal life which they have ke])t ever 
since. The Paleozoic era covered, in fact, 
the birth and comjdetion of animal life as 
it was to exist in the sea. To be sure, many 
of the old forms were to die out during later 
])eriods, and give j)lace to new ones. Put this 
has been only the natural })rogram of progress 
within each separate class of marine plant 
and animal life. Xo other great types or 
classes were to appear. Henceforward the 
scene of great changes was to shift from the 
seas to the dry land. Already in the Coal 
Age a lu.xuriant vegetation had begun to 
spread over the land, and the first backboned 
land animals had come into being. Now in 
the later Permian rocks we shall find the 
fossils which tell us that the great changes 
in land life have begun. And in every jieriod 
after this one we shall find that the record of 


hinge that his far-off ancestors had. Nature found 
out much better ways for making her later animals* 
but she left the tuatara practically unchanged; so he 
makes a very interesting and enlightening * 'living fos- 
sil** that scientists may study. 

the ro' ks is one of gradual jirogress and de- 
velopment of plant and animal life on land. 

The Permian rocks show us clearly that a 
great advance in life was taking place, for 
the fossil remains of those queer triangular- 
headed, large-eved creatures, the stegoce- 
phalians (steg'6-se-fa'li-an) and labyrintho- 
donts (lab'i-rm'thb-ddnt), .show' a remarkable 
increase in numbers and in size. Some, in- 
deed, must have been truly formidable ani- 
mals, for their skulls measure fully two feet 
in length. These giant creatures, w’hich, 
strange as it ma}' seem, belonged to the same 
race our toads and frogs, dwelt in the 
sw^amps rivers of w^arm lands that to-day 
form the rocks of i)art of North America. 
Tn Kiinipe, on the other hand, the stegoce- 
])halians hardly grew so big as the modern 
monitor lizard. 

When Animals Learned to Live on Land 

Hut more imporianr than the prosperity 
of the race of toads and newts is the first 
appearance of true reptiles; and it is in the 
Permian rocks that we meet wdth the first 
undoubted reptile remains. Reptiles are real 
air breathers throughout their lives; they do 
not go through a tadpole, gill-breathing stage 
when they live in the water, as toads and 
frogs do. Their appearance means that at 
last animal life has learned to live entirely 
on land. 

Some of these early reptiles measured 
scarcely twelve inches in length. But others 





Photo by Nature Macasioe 

Near the close of the Paleozoic era great sheets of ders. Those in the picture above were left stranded 
ice covered many of the lands of the Southern Hemi- when the ice melted. Many ages later trees sprang 
sphere. Such ice sheets can cany tremendous boul- up and the rocks were rounded by weathering. 


seem to have been as much as five or six 
feet long, and these species were more or . 
less like their lizard and crocodile descendants 
of to-day. There is still living in New Zea- 
land a reptile which in general habit and 
appearance is very much like the Permian 
ancestors of all the reptile race; it is the 
tuatara (tdo'a-ta'rii) lizard — and for scien- 
tists it is much like having a living fossil to 
study and observe! Unfortunately this curi- 
ous creature is fast dying out. 

The Forefathers of Mammals 

If we could explore all the different layers 
of rock that were formed during the Permian 
period, we should be able to trace step by 
step the way in which reptile life advanced. 
Even as it is, we can make out many species, 
some of which point toward the mammals 
which were to come in time. Certain species 
of Permian reptiles, indeed, grew to be so 
much like mammals that geologists have 
called them theromorphs (the'r6-m6rf), or 


^‘beast-shaped/^ and theriodonts (tho'rf-6- 
d6nt'), or “beast-toothed,'' reptiles. 

Some of the beast-toothed sort seem to 
have been llcsh eaters, and as they were 
probably equally good as swimmers and as 
runners, they must have been unpleasant 
neighbors. Very often their more peaceable 
vegetarian relatives must have had to race 
for their lives to escape from their literally 
“devouring" attentions. Small wonder then 
that as the centuries passed, many of the 
vegetable eaters developed a bony armor of 
plates and bristling spines to protect them 
from the eaters of flesh. One sort had a 
particularly formidable suit of armor, with 
bony crests down the back supported by a 
row of spines growing out from the backbone. . 
These pelycosaurians (p61'f-k6-s‘6'rl-rm), as 
they are called, were a lizard-shaped race 
which lived in many parts of the world, but 
gained their greatest size and variety in * 
North America. They died out toward the 
close of the period. 
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It was during the Permian period, too, that 
the ancestors of turtles and tortoises probably 
made their first appearance. These ancestral 
tof toises were among the reptiles whose backs 
were protected by an armor of bony plates. 
In some species this armor not only com- 
pletely covered the back but curved down 
on either side of the body so as lo form a 
protection almost like the lid of a box. 

The Earth’s Climate Grows Cooler 

So creatures that love warm, wet places 
flourished and multiplied in early Permian 
times. It is almost certain that the tropical 
swamj^y jungles of the Coal Age continued 
far into this period over a wide area of the 
world — in North America, France, Germany, 
and China. But gradually these watery, 
humid conditions, ideal for coal formation 
and for creatures that can live both on land 
and in the water, gave place to a cooler, drier 
climate wliiih slowly sj)read over the North- 
ern Ilemisjfliere. And change of climate 
brought with it great changes in vegetation, 
and probably inlluenced the development of 
the reptiles who lived on land. 

Now there was an enormous continent in 
Permian times, mucli of which has since been 
drowned in the sea. Geologists have been 
able to piece together the evidence to prove 
this, and have ev'cii given that long-lost con- 
tinent a name — ^Gondwana (gdnd-wii'na) 
land. It probably extended in one unbroken 
land mass from what is now' South Central 
Africa to the Indian Peninsula and onward 
by way of the East Indies into -\ustralia. 
This vast and ancient continent has a fasci- 
nating story. The records of the rocks plainly 
tell that it possessed mountains so high that 
in spite of their tropical situation they thrust 
their crests far above the snow' line. .'\nd 
winding down their sides were great ice rivers, 
or glaciers, which must have descended 
nearly, if not quite, to the sea. 

Rocks That TeU a Tale of Bitter Cold 

In fact, there is some reason to suppose 
that during the Permian period the climate 
of these equatorial regions was very much 
colder than it is at ihe present time; other- 
wise it is hard to account for the great areas 


covered by these glaciers, unless all this land 
stood at an extraordinarily great height. A 
kind of local Ice Age seems to have existed 
in these regions. For we have found rock 
surfaces which were almost certainly polished 
and grooved by ice, great boulders that only 
ice could transport, and other traces of glacial 
conditions in Cape Colony and the Trans- 
vaal, in Central India and Kashmir, in New 
South Wales, Victoria, and Western Aus- 
tralia. There is more evidence in New' Zea- 
land, which did not form part of this great 
continent of Gondwanaland, but was part 
of a large island mass lying some distance to 
the east of it. The records of the rocks show 
that in Permian times that great island must 
have been a high, cold land, very different 
from the New Zealand of to-day. 

When the Antarctic Was Warm and Sunny 

As a matter of fact, there are ver>' few 
important areas of the earth that have not at 
some time or other gone through an Age of 
Ice, w'hich has left its record graven upon 
the rocks. On the other hand, the lands 
which arc coldest to-day have not always 
been cold. Even the Antarctic cannot always 
have been buried beneath ice and snow; for 
the rocks that have been brought back from 
these regions by the different scientific ex- 
peditions contain fossil remains of plant and 
animal life that could have existed only un- 
der troj u at or semitropical conditions. Some 
parts of the world, indeed, seem to have gone 
through more than one Ice Age; so Antarctica 
may dream, beneath her mantle of ice and 
snow, of a distant future that may perhaps 
bring back w'armth and sunshine and a re- 
awakening of luxuriant life. 

But we must return to the map of the 
world in Permian times. Not only its lost 
coniincnt, but one of its oceans has been 
charted and i«amed. This ancient ocean the 
geologists have called Tethys (te'thls); it 
connected the Atlantic and Pacific across 
Southern Asia and much of Southern Europe, 
and widely separated North from South 
America. Geologists consider that to-day 
the Mediterranean and Caribbean seas and 
the Gulf of Mexico are the last remaining 
traces of the Tethys Sea. 
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Reading Unit 
No. 8 


WHEN REPTIEES RUEEl) THE WORE!) 

Xotr: For basic injormation For statistical and i urrcnt facts y 

not found on this pagc^ consult consi^lt the Richards Year Hook 
the general Index, Vol. 75. Index. 

i nteresting Pacts P xplained 

When reptiles rulecl the earth 'Fhe flyin^2; lizards, 3 42-43 

durin^< the Alesozoic era, 3 - The first birds with feathers, 3— 

3 7-39 43 

Enormous fish-lizards and sea The first mammals, 3 -44 

drapons, 3 40 How chalk cliffs are niatle in the 

The terrible dinosaurs, 3-40-42 ocean, 3-44 

I'hings to Think About 

How were the large fish -lizards a dangerous dinosaur^ 

and <lragons able to move In what ways were the flying rep- 

through the ocean? tiles different from our birds ^ 

How did dinosaurs compare with What ancient bird had tceih^ 
whales in size? Why were the first mammals able 

How intelligent were giant dino- to gel along better than the 

saurs? dinosaurs did? 

Why was the Tyrannosaurus such 

Picture Hunt 

What dangerous weapons did di- Hf>w large were the eggs of dino- 
nosaurs have for attack and saurs? 3 39 * 

defense? 3—37 Of what use to dinosaurs were 

How might Hiplodocus fare in a their large, heavy bones? 3— 

fight with Tyrannosaurus? 3— 40 

38 What happened to the legs of 

What was the largest land animal plesiosaurs? 3—41 

that ever lived? 3-38 How did Diatryma differ from all 

What kind of shell do the eggs of other birds? 3 43 

reptiles have? 3—39 

Summary Statement 

The Mesozoic era .saw the ri.se teeth, though none to-day have 

of giant reptiles called dino.saurs. any. Mammals also appeared at 

Nature let them develop enor- that time. They were successful 

mously, but forgot to equip them because they were warm-blooded, 

with suitable brains. The same gave birth to live offspring, took 

era saw the rise of birds from care of their children, and had 

reptiles. The first birds had better brains than the reptiles. 
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) l>j Aiiipricun Mu of Natural lluitury 

These two dinosaurs are not playing. They are fight- 
ing in good earnest. They were both flesh^eating 
dinosaurs, the most ferocious of the family. Notice 
the many cruel teeth, shaped like cones, and the lung, 
sharp claws with which they attacked their brethren. 


who were, for the most part, vegetarians and not so 
well equipped for fighting. These strange reptiles looked 
very agile, but since they weighed several tons and 
were covered with thick scales, they can hardly have 
been so athletic as our picture shows them! 


WHEN REPTILES RULED the WORLD 


The Tale of the Strange Creatures That We Now Meet Only in 
Nightmares but That Once Stalked the Earth 


III", process of evolution speeds up as 
time goes on, and each chapter in 
each volume of the world’s history is 
more cro waled with hap])enings than the one 
before. When we ojien Volume IV, wliich 
contains the Mesozoic (mes'o-zo'ik) era, or 
]‘>a of Middle Life, we still have to think in 
terms of millions of years; but the time scale 
is not quite so unimaginable as it was for the 
farthest reaches of the past, wdien life hrst 
1)egan. Yet for all that, the strange and 
dreamlike creatures of life’s Middle Ages, of 
which we are now to tell, lived a long, long 
while ago. 

Their record is written in three great sys- 
tems of rocky layers — three chapters in this 
fourth volume of life’s story. The earliest 


of thvse rock systems geologists have named 
the Triassic (tri-as'ik), because the rocks 
naturally group themselves into three divi- 
sions. The second they call the Jurassic 
(joo-rSs'ik), after the Jura (j(lb'ra) Moun- 
tains in Europe, w'here many of the rocks of 
that period are found. The third and latest 
they call the Cretaceous (kre-ta'shus), be- 
cause one of the most important kinds of 
rock in this system is chalk, for which the 
Latin word is “creta.” Of course each rock 
system gives its name to the period in which 
it w^as formed. We are going to talk about 
all three of these periods in this story. 

The Mesozoic age was the Age of Reptiles. 
Reptiles were the lords of the earth in those 
long-gone days. They spread all over the 
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The homed creature below is called 
Triceratops, and he belongs to the 
dinosaur family. He was as large as 
a modem elephant and had a brain 
the size of a small dog. His skull 
extended back into a large ruff that 
protected his neck, and he had a 
beak instead of front teeth. 






/ \:r 






Although the picture makes the Per 
mian reptile above look as large as 
the dinosaurs on this page, he was 
only about six feet long. Some 
of our modern reptiles are 
much larger; some croco 
diles, for example, are 
over thirty feet. 
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Many of the reptiles alive to-day lay eggs that are 
covered with a tough, elastic skin instead of a brittle 
shell. Some of the dinosaurs laid eggs of this kind. 
Above you see a ^*nest’* of dinosaur eggs which have 
been turned to stone; consequently their original form 

lands — gigantic beasts, fearsome and gro- 
tesque. They swarmed in the rivers, lakes, 
and seas. Like flying dragons, they domi- 
nated the air. Some were the largest land 
animals that have ever existed, and the sea 
dragons rivaled the present-day whales in 
size. The story of their strange, nightmare 
world has fascinated men ever since it was 
first revealed, and everybody from the staid 
geologist to the writer of moving-picture 
jflays delights to imagine what that world 
must have been like. 

Pigmy Descendants of Ancient Giants 

It was a world, of course, which had not 
wholly changed with the coming of the rep- 
tiles. In the earliest part, the Triassic period, 
the amphibians (am-fibT-rm)— or creatures 
living both on land and in the water — were 
still flourishing prodigiously, though after a 
time the* great forms died out and only the 
pigmy salamanders, frogs, and newts were 
left, much as we have them to-day. The 
insects were still advancing and increasing 


is preserved. But not all of the dinosaurs laid eggs. 
Some of them bore their young alive, as mammals do. 
The eggs are very small in comparison with the crea- 
tures that laid them — a great many of the eggs that 
have been found are only a few inches long. 

their kinds; we find fossils of butterflies and 
moths, of bees, wasps, ants, flies, and beetles. 

Trees and other plants w^re growing and 
developing on a grand scale, so that by the 
close of the Cretaceous period there were 
many trees, flowers, and grasses closely re- 
lated to those that cover mountain and valley 
to-day. Even in Triassic times there was 
great change from the days of the coal 
swamps. Already the giant club mosses, 
horsetails, and ferns of the Age of Coal were 
fast dwindling in size and number. At the 
same time more modern forms \vere spreading 
far and wide — forms allied to our monkey- 
puzzle trees, our great Sequoia firs, our 
spruces, yews, cypresses, and ginko or 
maiden-hair-leaved trees. In moist places 
grew tree ferns, cycads, and many species 
of ferns, some of them hardly different from 
the adder’s tongue and royal fern of to-day. 

And through these forests and in and out 
of the pools and lagoons splashed and crashed 
the lords of creation — the giant reptiles. We 
can see some of their skeletons yet, put to- 
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gether with infinite pains and set uj) in our 
museums. What were they like in the days 
of their glory? 

There were enormous water reptiles called 
the ichthyosaurians (Tk'thi-o-so'ri-an), or 
fish-lizards, w’hich 


from the Greek for ‘Terrible lizard.” In 
parts of Asia and East Africa, and particu- 
larly in Western North America, these living 
nightmares stalked through the forests and 
across the plains, huge and hideous. SoAe 
, of them are sup- 


seem to have been 
especially numer- 
ous in Jurassic 
times, in the mid- 
dle of the era. 
These creatures 
were sometimes 
more than twenty- 
five feet long, and 
must have looked 
rather like long- 
nosed dolphins 
with immensely 
large eyes and big 
flippers. They had 
smooth skin — 
judging from the 
impressions left 
embedded in the 
r< »cks— -and instead 
< i legs they had 
swimming paddles. 
Their long, slender 
jaws were well sup- 
plied with sharp- 
pointed teeth. Not 
a pretty picture, is 
it? 

Then there were 
the sea dragons, or 
plcsiosaurians 
(pie' sI-6-s6'r i-^n ) , 
which were about 



twenty feet long. mubcuh, 


posed to have been 
loo feet long! 
They were the 
largest land ani- 
mals that have 
ever lived, al- 
though their size 
was a matter of 
length rather than 
sheer bulk, and it 
is doubtful if any 
of them weighed as 
much as a modern 
ninety-foot Green- 
land whale. 

For most of their 
great length was 
neck and tail. M'he 
fam.ous American 
dinosaur called 
Diplodocus (dij)- 
ir^d'tVkiis), for in- 
stance^ was over 
eighty feet long, 
but comparatively 
little of his length 
was body. IT is 
great neck served 
him as a sort of 
watch tower, for he 
could raise it thirty 
feet or so above the 
ground, and thus 
look far out over 


These strange crea- This man has to use a small crane to put the top on the dinosaur’s the wide sweep of 
tiirpQ Inri thigh bone he is piecing together. As you can see from the pic- ^ ‘ ^ 

cures naa small ture, one bone from a dinosaur’s leg is larger than a man. The hat, watery coun- 
heads p)erchcd on animal must have reached more than twice this height at the ||-y frequented. 

long, flexible necks, ** "p e enormous 


and bloated, lizardlike bodies with long, 
tapering paddles. The seas and rivers 
swarmed with ancestral forms of crocodiles, 
which lived more in the water than do the 
modem species. 

But these water creatures are as nothing 
to the wonder of the great land reptiles, the 
dinosaurs (dl'no-sor) — whose name comes 


creature really needed to be able to see an 
enemy coming, for he had no armor on his 
body to j)rotect him and could not have 
been very agile on his feet. Probably his 
long tail was his chief weapon, and doubtless 
that tail could deal terrific blows against an 
attacking flesh eater. 

Diplodocus himself lived on plants, and 
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Some of the Mesozoic reptiles took to the sea and 
some took to the air. Here we have pictures of both. 
The three plesiosaurs to the left are large reptiles with 
sleek, fat bodies shaped for swimming. Their legs 


have turned into paddies and their tremendously long 
necks are well adapted for fishing. To the right a 
mososaur is poking his crocodile-like head out of the 
water. Above him is a pterodactyl. 


there were many other vegetarian dinosaurs 
of fantastic si/e. The ])rontosaurus (brdn'- 
l6-s6'rus) — or “thunder li/ard”- -measured a 
full sixty feet from snout to tail lip, and 
the giant atlantosaurus (at-lan'l(Vs6'rus) or 
“Atlas lizard” — was longer than that. lUit 
these giants all had ridiculously small heads, 
and brains that were not much larger than 
a good-sized hen’s egg. They were just huge, 
unmanageable masses of flesh and bone. 

So it is no wonder that they fell easy j)rey 
to their more agile and more ferocious rela- 
tives, such as the tyrannosaurus (tl-ran'6- 


so'rus) — or “lordly lizard” — and the cerato- 
saurus (ser'a-to-sdTus) — or “horned lizard” 
-which, though much smaller, were armed 
Avith fearful jaws and sharp cutting teeth. 
'These carnivorous, or flesh eating, dinosaurs 
had relatively stouter bodies. 'I'heir fore- 
limbs were short and armed with strong 
claws for seizing and holding their victims. 
Their hind legs, which were large and power- 
ful, they used only to carry themselves about. 
They must have been able to run and lea[> 
Avith great strength and s{>ecd. 

Yet these fierce creatures must sometimes 
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i*boto by Siaclair Oil A <Jaa Co. 

i'his is Stegosaurus, the stupidest by far of all the tect his back, and the long sharp spines at the end 

dinosaurs. He was about as large as an elephant, of his tail. He probably backed up to his enemies 

and his brain was about one-fiftieth of an elephant’s and struck at them with his tail. He was a vegetarian 

in size. Notice the two rows of bony plates that pro- and doubtless fought only in self-defense. 

have met their match, for many of the vege- Some of these astonishing reptiles had 
tarian dinosaurs were clad in stout plated learned to fly. In the rocks of the Jurassic 

armor that kept them well protected against period we find the first fossils of the dying 

their enemies. The stegosaurians (stSg'6- lizards, or pterodactyls (t^r'cVduk'til). I'hey 

s6'rl-3,n), or plated lizards, for example, were were real dragons of the air, like those that 

the last word in both ugliness and freakish are always Hying through fairy talcs. For 

armor. They were twenty to thirty feet long though some of them were no larger than a 

and some twelve feet high, and carried a sparrow, others that lived in the Cretaceous 

series of great upstanding bony plates on period had a wing-spread of twenty-eight 

their backs and long spines on their tails, feet. These huge dragonlike creatures had 

while numerous flat plates were embedded in bodies about the size of a heron’s, very long 

the thick skin of the throat and neck. Truly, heads, and narrow, bony, beaklike jaws 

walking through those Mesozoic lands would usually armed with sharp teeth. From the 

have been like traveling through a night- size of their eye sockets we can tell that they 

mare! must have had exceptionally large eyes. 

^ , Their tails were sometimes shoyt and some- 

Dragons of the Air j slender. They flew on 

Not all the dinosaurs were gigantic in size, big leathery wings not unlike those of a bat, 

There were, in fact, a large number that were except that the framework was tliffferent; for 

small, agile, almost graceful creatures which in the pterodactyls the wing membrane was 

ran and leaped with ease. But it is never the stretched between the immensely lengthened 

less grotesque species that we hear about! little, or fourth, finger on the outer edge, and 
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the arm, body, and legs on the inner side. 
The first three fingers remained free as rather 
weak grasping claws. When on the ground 
these strange creatures stood firmly on two 
le^s, or on four, and with their wings folded 
they could walk or crawl about easily. Their 
flight was probably strong and not unlike 
that of the great fruit bats of the Tropics 
to-day. 

The First Birds in the World 

But they were not bats, for bats arc mam- 
mals and suckle their young; and the ptero- 
dactyls, being reptiles, were egg layers. And 
they were not birds; for they did not wear 
feathers, and you cannot have a bird without 
feathers, no matter how capable the animal 
may be of flying and laying eggs. 

Yet it is supi)osed that the birds are de- 
scended from the reptiles, and it seems cer- 
tain that the first of them appeared during 
the Meseznir era, the great reptilian age. 
'Fhe earliest fossil remains of a true bird 


the Me.sozoic. But the race must have flour- 
ished and developed well enough, for the 
next fossils, found in Upper Cretaceous rocks 
in Kansas, show several species of birds al- 
ready a long way toward modem forms. One 
of these, called hesperornis (h€s'per-6r^nls), 
or “bird of the West,” was very large, stand- 
ing fully six feet in height. But its wing 
bones were very much reduced in size, and 
it had completely lost the power of flight! 
So, since this ancient feathered creature was 
a true bird, we can see that flying is not the 
most important thing about a bird after all. 
Hesperornis, as a matter of fact, probably 
did not need to fly, for the structure of its 
skeleton makes us think that it must have 
been an expert diver and able to live entirely 
in and around the water. 

The Strange “Fish Bird” 

Other bird fossils turn up from the Creta- 
ceous rocks. From the same layers in Kansas 
come the bones of a smaller bird called ich- 


come from the Jurassic rocks. To this first- thyornis (ik'thi-or'nts), or “fish bird,” whose 
known bird geologists have given the name legs, feet, and large, powerful wings are all 


archaeopteryx (ar kc- xhis is the skeleton of the giant 
op ter-iks), or “ancient Eocene bird, Diatryma. He was 
... ,11 seven feet tall not quite so tall 
had well- I^s an ostrich, but much heavier, 
formed wings not unlike He was a walking and running 
r , , , , bird, as you can see from the 

those Oi a modern bird, fact that he has no wings. His 

But although it had head 

^ dously large, and he had long, 

feathers and was a true hairlike feathers, 

bird, it was still in some 
ways like its reptilian an- 
cestors. Its head had no horny 
beak, but instead it had jaws 
set with small teeth. Its body 
ended in a long slender tail 
like a lizard’s, but to every 
• joint was attached a 
pair of quill feathers Mg 

— it was, in fact, a liz- ffg 

ard’s tail that had 
sprouted feathers. jAV 

This fascinating crea- 
• ture was about the w 

size of a big crow. 

the 

only 

have that 

dates earlier than 

the very last of Mumucu of Natunl Hbtory 


much like those of 

greensand fossil 
bedsofNew 
^ Jersey come parts of the skeletons 
of what were probably the an- 
W cestors of our cormorants and 
1^ waders. So we can be sure that 
the Mesozoic saw not only the 
first appearance but a great advance 
I of the birds. 

f Indeed this Mesozoic period saw 
an amazing advance of life on land. 
Not only was the air beginning to 
fill wdth the wings of birds, but the 
first mammals appeared on the 
ground. And since it was the mam- 
mals which grew and evolved until 
they produced the highest forms of 
life we know — including ourselves — 
their appearance 
was tremendous- 
ly important. 

the 

first 

them even earlier 
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than the first traces of the birds, in the 
Triassic, the earliest period of the era. So 
they were the first warm-blooded animals — 
for fish and amphibians and reptiles have 
cold blood, but the blood of birds and mam- 
mals is warm. These earliest mammals were 
very small and primitive creatures. It is 
rather hard to make out just what they 
looked like, for all w^e have is odds and ends 
of bones, jaws, and teeth. But they may 
have carried their young about in a pouch, 
as do the modem kangaroos. It is supposed 
that the kangaroo rat of Australia is their 
nearest kin in the modern world. 

These little first mammals were probably 
spry and active — as they would certainly 
need to be to keep out of the way of the 
llesh-cating dinosaurs and flying dragons 
and all their other queer reptilian enemies. 
They could probably outwit the big reptiles, 
as they had much better brains; it is sup- 
posed, in fact, that small as they were they 
had brains bigger than those of the biggest 
reptiles. Furthermore, the baby mammals 
would have a much better chance to grow 
up and use their brains. For while a reptile 
mother lays her eggs and leaves the young 
to look out for themselves, a mammal mother 
suckles her young, and so at least for a time 
tries to protect them. i\nd that was some- 
thing altogether new in the world. 

So we have read in the great book of three 
thrilling things that slowly came to pass in 
life’s Middle Ages: the reptiles rose to an 
astonishing power that we should never 
guess from their state in the world to-day, 
and two new races, the birds and the mam- 
mals, came into being, the second with enor- 
mous promise for the future. All this hap- 
pened on land. 

But what of animal life in the sea during 
all these ages? Had it come to a pause? 
By no means. To be sure, the sea’s greatest 
part in the story of life was over, but the 
pageant of sea life went on just the same. 
And at least one important and fascinating 
thing going on in the later Mesozoic left its 
print on the face of the earth to-day. That 
was the building of the chalk cliffs, from 
which the Cretaceous period is named. 

For chalk is almost entirely made up of 


the shells and fragments of microscopic ma- 
rine animals called Foraminifera (fo-riim'I- 
nlf'er-a). In the midst of the chalk are em- 
bedded fossils of starfishes, sea urchins, mol- 
lusks, corals, sponges, bony fishes, crabs, and 
other sea creatures. But just now it is the 
Foraminifera themselves of which we want 
to tell. 'J'hey belong to the simplest forms 
of life, the protozoa (pro'to-zo'a), which have 
come down through the long geological ages 
with but little change in size, habit, or aspect. 
Each one is a mere tiny speck of living stuff, 
but it can draw the lime out of the sea water 
and form it into an exciuisitc, infinitely fragile 
shell around itself. 'Fliis shell is so small 
that its beauty can be seen only with the 
help of a high-]^owered microscope* — it takes 
more than a million such shells to make a 
cubic inch of chalk. \"et so many of these 
Foraminifera have lived and labored and 
died that some of the Oetaceous chalk layers 
are thousands of feet thick ! So the next time 
you write something on a blackboard, remem- 
ber that you are writing with the skeletons 
of millions of ancient living things. And if 
you ever get a chance to look at the white 
chalk cliffs of Fngland towering against the 
sky, try to imagine how long it took the 
Foraminifera to deposit all that^chalk on thf^ 
lloor of an ancient sea. 

And you must remember, loo, that the 
same sort of thing is going on over parts of 
the ocean’s lloor to-day. When the trans- 
atlantic ca]>les were laid, very deej) soundings 
had to be made in the ofien sea. From the 
results of those soundings, and from samples 
of the living organisms from the surkce 
water, scientists have discovered that just 
such chalk deposits are now forming out in 
the Atlantic at a dejith of some 12,000 feet. 
Just as in Cretaceous times, the Foraminifera 
live and multiidy in the surface waters, and 
when they die their tiny shells sink to the 
bottom and there accumulate as a grayish 
mud or ooze. For all we know, in some far 
future this ooze will harden and be heaved 
out of the sea as the white chalk cliffs of 
some new continent. 

And so the ancient rhythm goe^ on. Fo- 
ramirdfera die and chalk cliffs rise — gigantic- 
reptiles rise and disapi>ear from the earth. 
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THE RISE OE THE MAMMALS 

Ante: I’ or haste htfortualion For statistical and e urrent jacts, 

not found on this page, consult consult the Richards Year Hook 
the general Index, Vol. yj. Index. 

i merest in fit i^'acts Explained 

Oreat j^aps in the record of the When the elephant ^ol his tusks, 
rocks, 3 45-49 3-52, 55-59 

The era of new life — “modern rhe rise of flesh eaters, 3-52 

times,'’ 3-5 1 When whales be^^an to swim, 3— 

C'han^'es in animal life and cli- 52 

mate in the Tertiary period, Wha^ happened to the insects, 
3 -5 r 3-55 

What the first horse looked like. The coming of man, 3—57 
3-5 1 

Ehin^^s la I'hink About 

Why are there a great many insects? 

“missing links"? What protection has a plant-eat- 

Hovv did sea shells get to the top ing animal against a ferocious 

of the .Alps? flesh eater? 

What modern birds lived in Oli- Ufion what evidence do we base 
gocene times? our knowledge concerning the 

What led t() the development of earliest kind of man? 

Piet tire 11 uni 

What gigantic mammal once livetl have'^ 3-50 

in the United States? How What killed i^ff our North .Vrneri- 

did it differ from its African can rhinocertiscs? 3 40 

relative of to-day ? 3 -48 What bodily structure gave rise 

Wh:it makes old asphalt pits a to the tusks in an elephant? 

fine place f<ir fi^ssil remains? 3 -54 

3 49 What dangerous enemy did the 

How many toes did the first horse vvotflly mammoth have? 3 -55 

Summary Statement 

I>inosaurs died out suddenly and walk on a single toenail, the 

and were replaced by marnn ds. hoof. The elephant's trunk 

Birds, insects and plants that arc gradually grew longer and he lost 

still with us to-day existed in the one pair of tusks. Finally, as the 
Uenozoic peritnl. I'he earliest world’s climate changed, the apes 

horses were flve-toed and as small and early man developed, 
as dogs. To-day horses are tall 
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You have already seen the Miocene ancestors of this 
Pliocene rhinoceros. Except for his stumpy legs he is 
very much like our modem animal. It is very hard to 
imagine that these creatures were quite common in 


North America for many thousands of years. They 
seem to have originated there, and they stayed there 
until the great ice sheets began to creep down during 
the Ice Age, when the climate grew too cold for them. 
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Photon by American Muaeum of Natural lliatory 

These giant pigs lived in North America in the Oli- 
gocene. Th^ were ferocious creatures, probably much 


like our wild boars, who are their descendants. They 
lived on roots dug up with their tusks. 
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These early Cenozoic mammals are the ancestors of great, blunt horns which were still getting larger when 
our present-day rhinoceroses and tapirs. From small these animals died out in the Oligocene. Like their 
horny knobs on the ends of their noses they deyeloped descendants they were vegetarians. 


The RISE of the MAMMALS 

Here You May Read of That Great Period in the Earth's History 
When Mammals Rose to Their Present Importance — a 
Period That Was Brought to a Dramatic Close 


S AVE you ever started an exciting story 
in some old and battered book, and 
suddenly come to a place where a 
whole chapter is missing? Frantically you 
look about for those lost pages, but you can- 
not find them. Then you plunge into the 
story again after the break and try desper- 
ately to piece out from the later chapters 
what must have happened in the one that is 
lost. But you can never quite make out just 
how this or that in the later part of the story 
could have come about — and you cannot get 
over having an unsatisfied feeling, as if you 
had been cheated. 

That is much the way geologists feel when 
they turnTrom the rocks that tell the story 
of the Mesozoic (mCs'6-zO'Ik), or Middle 
Life, era in the history of the earth develop- 
ment, to the rocks of the Cenozoic (s€n'6- 


zo'fk) pei'iod, or the h2ra of New Life. P'or 
it is clear that there is a long break in the 
stor>\ Such astonishing things have hap- 
pened by the time when this new volume 
opens! Practically all the giant reptiles — 
the huge and grotesque dinosaurs (di'n5-s6r) 
and ichthyosaurs (ik'thT-6-s6r') and plesio- 
saurs (ple'sI-6-s6r'), lords of land and water — 
have disappeared. There are no more fossils 
of them to be found. Instead, other forms 
of life have become dominant. It is very 
puzzling, for such things do not happen with- 
out a cause. How, when, why? we ask. But 
the rocks do not answer. 

And there does not seem to be much chance 
that the rocks will ever answer. For nowhere 
in the world has anybody been able to dis- 
cover a place where the last of the chalk 
formed at the bottom of the seas in Creta- 
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These are some of the typic^ animals that lived in dons that have four tusks. Later the lower tusks 
North America in the late Miocene. To the left are ceased to form, and our present-day elephants have 
stumpy-legged rhinoceroses and to the right are masto- only the two great upper tusks. 




These are some of the animals that lived in North 
America in the early Miocene. In the distance are 

ceous (krc-ta'shus) times, at the close of the 
Mesozoic period, passes graduall}^ into the 
layers of the earliest Cenozoic. Sometimes 
a series of layers looks as though it ought to 
prove continuous, but when it is closely ex- 
amined the same gap appears: w'hen a certain 
level is reached the hitherto fairly numerous 
remains of the dinosaurs abruptly cease, as 
if the big reptiles had suddenly all died out 
at once. Then there will be layer after layer 
of rock with almost no fossils at all - rocks 
which must have been forming from sediment 
through vast periods of time. Then the 
fossils will begin again, as suddenly as they 
stopped — but how different they are now! 


giraffe camels. In the center are giant pigs. To the 
right are horselike clawed animals. 

Old forms are gone, new forms have a])])care(!. 
From here onward to the j^rcsent there is no 
great break in the record; and naturally, the 
nearer w'e aj>proach to our own times, the 
more fossils there are and the more familiar 
they look. But what ha])pcned while those 
barren layers were forming w'e shall probably 
never know. 

It does not seem likely that it was a change 
in climate that killed the dinosaurs, for j)lant 
life would have been the first to be affected 
by anything of that sort, and the plants con- 
tinuv^d to flourish and increase. Nor did the 
othe.- kinds of reptiles die out. The croco- 
diles and turtles have held their own dowm 





This picture shows a scene where many tragedies took 
place. Large animals who came to drink the waters 
on the surface of a treacherous asphalt pit sank down 
in the sticky material. Condors, giant wolves, and 

to our times, and during the mysterious in- 
terval snakes and li/ards increased in variety 
and number. Perhaps the disaj)i)earance 'f 
the gigantic reptiles was due to the littleness 
of their brains; at all events, the dinosaurs 
died out. When the record begins again we 
are no longer in the Age of Reptiles, but in 
the Age ofMammals. 

Whether or not climate had anything to 
do with the extinction of the dinosiiurs, it is 
certain that in the Cenozoic era it begart to 


tigers who came to feast on the trapped bodies were 
engulfed, too. Their bones were perfectly preserved 
in the asphalt; so scientists have been able to re- 
construct these animals as you see them above. 

change and that the changes had an enormous 
effect on the story of life. At the beginning 
of the era the w hole world seems to have en- 
joyed a mild and even temperature, for the 
fossils tell of luxuriant vegetation in the polar 
lands. But as the era wore on, apparently 
the earth grew hotter, for tropical and sub- 
tropical plants grew over much of the land. 
I hen slowly, in advancing and retreating 
waves, came on a time of cold, until toward 
the end of the era we have come to the Age 
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Photo by Amerioan MuMum of Natural Hiatory 

These small, gazellelike creatures which Uved in the 
Eocene are our earliest known horses. They were 
about the size of a small dog. From these primitive 
forms we have a whole series of animals that lead up 
to our modem horses. Gradually, as they developed 
through the ages, they became larger, and many o&er 


changes took place. Their legs grew longer, and, to 
keep pace with their legs, their necks grew longer so 
that they could reach the grass which was their food. 
They developed from a five-toed ancestor, but they 
have gradually lost certain toes, so that the hoof of the 
modem horse is nothing but the end of one toe. 
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Pboto by American Museum of Natural History 

You have already seen the descendants of this animal- 
on the first page of this chapter. This very early 
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meihber of the family has not yet developed the home 
we spoke of, nor is he so large. 
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of Icc, when great areas of the Northern 
Hemisphere lay deep buried under ice and 
snow. But of the Glacial or Ice Age we shall 
tell in a later story. 

a 

The Era of New Life 

The present story is to be about the first 
four chapters in that volume of the Book of 
the Bocks which tells of the Cenozoic, the 
Era of New Life. Together they make up 
the division of the Cenozoic often called the 
Tertiary (tur'shi-a-rl), or Third, period of 
life. In this series of names the whole Pa- 
leozoic (pa'lc-6-zo'ik) would be called the 
Primary, and the ^Mesozoic, or Age of Rep- 
tiles, the Secondary. The Tertiary story will 
bring us so comparatively near our own times 
that at the end we can begin to count years 
by tens of thousands instead of by millions, 
as before. 

T hese first four chapters of the Cenozoic 
volume ha VO ])een given names which tell in 
what proportion the fossils of extinct and 
living species are found in the rocks. Thus 
the earliest period is called Eocene (e'6-sen), 
w’hich means ‘‘daw'ii of recent life”; the sec- 
ond is Oligoccne (6lT-g6-sen'), or ^Tew^ re- 
cent,” W’hich indicates that there are in its 
rocks only a few fossils of forms now alive; 
the third is Miocene (mi'6-sen), or **not so 
many recent,^ ^ which means that there are 
still more extinct forms than living ones; and 
the fourth is Pliocene (pli'6-sen), or “more 
recent,” which means that the living forms 
are more numerous than the extinct ones. 
Suppose we read a little in the rock record 
of each of these periods in turn. 

The Genial Warmth of the New Era 

• The earth’s climate seems to have been 
still pretty warm in Eocene times, at the 
beginning of the new era. For we find many 
fossils of plants which live to-day in sub- 
tropical lands — palms, cinnamons, figs, mag- 
nolias, and tree ferns. The sea life too w^as 
‘ somewhat like that in tropical seas to-day. 
The fish take on a modern api>earance; most 
of the old species have died out, and new 
ones with Complete bony skeletons like mod- 
ern fish have taken their places. 

As in the Cretaceous period just Ixjfore 
this, an enormous amount of limestone rock 


was being formed on the sea floor by those 
tiny, busy creatures, the Foraminifera (fo- 
rilm'f-nlf'er-a). At a later period these 
limestones were to be heaved up from the 
bottom of the sea on the shoulders of enor- 
mous mountain ranges; and to-day, 20,000 
feet above the sea in Tibet, and in the Alps 
10,000 feet above the sea, we may see great 
masses of limestone full of the disklike shells 
of these tiny animals that lived in the water. 
The shells vary in size from mere sjx>cks to 
the bigness of a penny, and because of their 
coinlike shape are called nummulites (num'u- 
iTt). The descendants of these Eocene or- 
ganisms still abound in parts of the Pacific. 

On land, the birds and mammals made 
great progress during the Eocene. The birds 
flourished and grew in numbers, and became 
less like rej)tiles and more like modern birds. 
The mammals were doing well too, but they 
were still mostly small and not much like 
any living sj)ccies. 

Some of Nature’s Discarded Experiments 

There w'cre a good many puzzling mam- 
mals in this period w^hich are rather like 
experiments that did not w’ork. They seem 
to combine the characteristics of more than 
one of the great groups of mammals as w'c 
know them now% and so are sometimes spoken 
of as ‘^composite types,” or “omnibus ani- 
mals.” Thus there were creatures which 
w’ere i>artly like pouch bearers — such as the 
kangaroo — and partly like flesh caters. 
Others come between the pig tribe and the 
flesh caters, still others betwx'cn the tapirs 
and the horses. 'Iherc is one w’hich seems 
to be related to both the plant eaters and 
the flesh eaters. 

On the other hand, if wx could have been 
about the world in those days, we should 
have seen the ancestors of many familiar 
modern beasts. Not that we should have 
been able to recognize them! The first crea- 
ture, for instance, w’hich is supjxised to be 
the direct ancestor of the horse appeared in 
the Eocene. It w^as a little beast not much 
larger than a fox terrier, slender in build, 
with four toes on each front foot and three 
toes on each hind one. 

The ancestors of the rhinoceros were al- 
ready living in those days, and so wxre those 
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of the elephant. The elephants have been 
dug up from near Lake Mocris in the I'ayuni 
(fi'yobm') Desert of Egypt. They stood only 
about tErec feet high at the shoulder, had 
fairly long necks and small sloping skulls, 
and probably in late life had a short snout. 
Certain of the teeth in the upper jaw were 
developed into little tusks, and the lower 
jaw had a pair of tusklike teeth. They were 
not very much like our elephants as yet, but 
that snout and those tusks will grow. They 
were sturdy little beasts, and had good l^rains 
for Iheir si/c. Later in the Eocene a larger, 
more advanced t>'pc roamed through the 
same regions. 

Ancestors of Modern Animals 

Tn the forests of Eocene times, certain 
small animals with very large e}'cs prowled 
about among the l)ranches, j)roba])ly at night, 
in search of the fruits and insects which 
formed their natural b) 0 (l. 'Fhesc were the 
ancestors of the modern lemurs. 

Then there was the Arsinoitherium (iir'si- 
noi-the'n-um) — wc must not fail to mention 
that odd beast I \o one has been able to 
discover who its ancest(jrs were, and it be- 
came extinct at the end of the Eocene and 
so has no descendants. Jt is named after 
Arsinoe (ar-sTn'o-rO, a famous queen of an- 
cient Egypt — but by no means because it is 
supposed to have been clever or beautiful 1 
The bones were found in the neighborhood 
of one of Queen Arsinoe’s palaces, and that 
explains the name. I'he creature was as ])ig 
as a good-sized rhinoceros and looked a bit 
like one of those ugly beasts. It had a pair 
of small horns on its thick skull, and its great 
long nose w^as armed with a second pair of 
horns of cjuite formidable size. When we 
think of having such creatures about, we 
may be just as content that we cannot roam 
about the Eocene world! 

The Terrible Saber-toothed Cats 

Tn fact, the more the mammals advance 
the more dangerous life becomes for every- 
body else. The next period, the Oligocene, 
saw the great carnivores (kar'ni-vdr), or 
^‘flesh eaters,” flourishing and advancing 
toward the types wc know. The ancestors 
of modern wolves ap|>ear, and of weasels, 


and the various members of the tribe of cats. 
The first saber-toothed cats were abroad in 
the world, armed with their long, terrible 
canine teeth curved like a scimitar. Some 
of the.se creatures were small and some large; 
.some were fleet and slim, others more heavily 
built. But they all had those rpurderous 
teeth. I'hcre was also a large-headed beast 
called a hyaenodon (hl-en'6-don), because 
it resembled a hyena. Sometimes it was no 
larger than a small fox, and at other times 
it might be as big as a large wolf. 

Vet in spite of the beasts of prey, many 
new forms of plan t-ea ling mammals roamed 
the world in Oligoctuie times. There were 
large and small piglike creatures grubbing 
about ill the forest glack^s, ami small creatures 
— much like deer and gazelles which n*- 
sembled the pretty little deerlike chevrotaini- 
(shev'ro-lan) that live in Africa to-day. Tlie 
horses were now as large as fox liounds, and 
their feet were develojiing toward the hoof 
they wear to-day. 

The Fearsome-looking Brontops 

One strange rliinoceruslike beast tlial lived 
in Oligocene times ha<l a sinister look which 
may not have revealed its real nature a I all. 
I'his was the Broiitojis (brdiVU>[)s), a heavily- 
built animal with a jiair of horns on its nose- 
not one in front of the oilier, as in our 
modern Iwo-horned rhinoceros, but jdaiited 
side by side across its broad nose. d'he\ 
were proliably u.sed chielly for [lushing a way 
through the thick uiidergrou th, and the 
creature may not have been nearly so lieree 
as it looked. In what is now the Ciolii Desert 
in Central .Asia, there roamed a gigantic 
rhinoceroslike beast as large as an elephant, 
but with no horn on its snout. 

In k>icene and Oligocene days, too, lived 
the ancestors of the whales. Very early .some 
of the mammals seem to have taken to the 
water. For wEalcs, we must remember, arc 
not fish at all, but warm-blooded creatures 
wEich belong to the great group of mammals, 
along with horses and tigers and dogs and 
the other beasts of the land. 

The Oligocene was a great time for the 
birds. Tn those days most of the modern 
species came into being. Along the seashore 
and on the cliffs cormorants, jiulTins, gulls, 
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> l>y Aa of \iilural HislMr.s 

Could you ever guess that the animal to the left is a 
rhinoceros? He is one of the very earliest of the 
tribe, belonging to a branch that never took to the 


water. Unlike his swamp-loving relatives, he was 
probably a grazing animal of the plains, who depended 
upon his long, swift legs for safety. 


and gannets had (heir homes. Redshanks, 
ploN'cr, cranes, ibises, llamingos, and j^elicans 
haunted the marshes and tidal ])()ols. Inland 
on the heaths and jdains and among the hills, 
buzzards, kites, eagles, owls, and other birds 
of prey hunted and bred. And from the 
woodlands came the chatter of parrots, the 
harsh cries of pheasants, crows, and shrike;5, 
and the softer notes of many singing birds. 

Entombed in Amber 

With the ever increasing v.ealth of vege- 
tation, it was only natural that the insects 
should also prosj>er and increase. Ry Oligo- 
cene times bees were busy among the llowers, 
butterilies were on the wing, and indeed all 
the different, orders of insects we know to-day 
were about in the world. Many of their 
forms have come down to us beautifully pre- 
.served, entombed in transparent amber; Uu' 
' amber is really the fossilized gum of certain 
trees that flourished in those far-off days — 
as we have explained on another j^age of 
these books. 

All through the Oligocenc the same tropical 
and semitropical plants flourished as flour- 
ished in Eocene times, and so we know that 


the climate was still warm. But when we 
I)ass on to Miocene limes, we discover that 
the cooling i)roccss is getting under \vay. 
'I'herc are more leaves torn out of the rock 
record here, but we have enough to make 
that much clear. By the end of this period 
palms aivl other tropical plants had disap- 
peared fr- m Central Europe, and in their 
stead wei ' forests of trees that thri\c in 
cooler climates — largely conifers (ko'm-fcr), 
or cone-bearing trees and others of the sort 
that lose their leaves regularly once a year. 
An enormous region which would include 
modern Greenland, Iceland, Spitsbergen, 
Alaska, and the greater part of Japan, liad 
become the home of vast forests in which 
oaks, conifers, poplars, and hazels grew in 
great numbers. So the woods and hillsides 
must ha\c beg* in to bear a more modern 
look. 

The Coming of the Apes 

The great event of the Miocene period 
was the appearance of the first ancestral 
apes, 'rhe h:)ssils of these creatures, which 
seem to be the forerunners of our gibbons, 
chimpanzees, and baboons, have been found 
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Photo by Aiii«ric«a Museum of Natural lliatory 


Simple people have invented legends to explain how an elephant His upper lip and nostrils, L and N, are 

the elephant got his trunk, but the explanation science sowing longer and will some day become his trunk, 

gives is just as fascinating as any myth. The elephant His upper and lower front teeth, T, are also getting 

did not suddenly develop a trunk overnight, but took longer. At 3 we have the modem Indian elephant 

many millions of years to grow it. At 1 is the esliest with his long curling trunk — upper lip and nostrils 

elephant known. He was about the size of a pig, and combined. No one would guess that his valuable 

lived in North Africa in the upper Eocene. No. a lived ivory tusks are upper front teeth that have grown 

in the Oligocene. He is beginning to look more like very large. His lower tusks have disappeared. 


in certain Miocene rocks in Europe. The 
saber-toothed carnivores greatly increased 
during these times, growing ever bigger and 
more numerous. One of them was a tigerlike 
beast armed with fearsome long, curved, and 
powerful canine teeth. This is the famous 
saber-toothed tiger, which was still roaming 
the world in the infancy of man. There were 
wolflike beasts, too, in Oligocene days, and 
agile martens and polecats. 

The Survival of the Fittest 

The carnivores, in fact, were getting so 
dangerous that we can see the results of their 
power on the gentler beasts. If the plant 
eaters did not possess some way to protect 
themselves they were likely to die out, and 


many species did in fact become extinct. 
Those Eocene rhinoceroses whose snouts had 
no horns were destroyed, though their armed 
relatives have survived till this day. Some 
of the deer began to have simple but useful 
horns on their heads. 

Horse, Elephant, and Camel 

In North America ancestors of our camels, 
llamas, and tapirs were developing. The 
horses had reached the size of a Shetland 
pony, and their feet were becoming ever more 
adapted to speed. One of the Miocene ele- 
phants stood six feet high or more, and pos- 
sessed lower jaws of enormous length; these 
formed a protecting support for his trunk. 
He was furnished with strong tusks for dig- 
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This is then, (riant saber-toothed tiger of the Ice Age. his strong claws. He was about the size of a modern 
He gets his name from the great saberlike teeth with lion or ti^cr, but he was much more powerfully built, 
which he ripped the prey he had brought down with with massive legs and strong, rippling muscles. 



l*bot<ja by Ainoricuu Muhcuiii of Natural Jluttory 


This is the woolly mammoth who roamed the cool that he has found the herd of mammoths whose tracks 
world into which man was born. Behind him is one he has been following in the snow. The cave men 

of our early ancestors, who is signaling to his friends drew very lifelike pictures of these beasts. 

ging up Toots, and besides these he had a looked much like modern elephants. Their 

pair of tusks that grew out from his upper natural home was Europe, but they wandered 

jaw and curved slightly downward. Except far, even across the land bridge of those an- 
for the lower jaw, these beasts must have cient days into North America. 
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l*hotu by Kit*ld Munciurii 


The cave men have left us carvings of these ferocious them, for the Pleistocene bears live(fin caves just as 
creatures, and probably lived in constant dread of our Pleistocene ancestors did. 

Nature seems to have experimented a good' ground slcdhs of x arious si/.es — small at iirsl, 
deal with elephants, just as with rhinoceroses. but developing into giant forms that lasted 
l‘or instance, in the Miocene and Pliocene until times which to a geologist seem recent, 
there w^andcred over Europe, Asia, and Africa d'hcre were armadillos, which increased in 
a remarkable race of elephantlike beasts size and in their equipment of bony armor 
called dinotheres (dl'no-lher). They had until they must have been most extraor- 
long, sloping faces and downward-curved, dinary-looking beasts. These old species are 
elongated lower jaws ending in an extraor- now extinct, but there are plenty of arma- 

dinary pair of powerful, saber-shaped tusks, dillos still alive. In Southern Patagonia 

which were doubtless used as weapons of geologists have found fossils of queer birds 
defense as well as for digging up roots. called Stcreornithes (stt'r'e-or'ni-thez), prol)- 

ably related to the cranes. One of these 
Strange Beasts of South America immense long-legged bird with a head 

South America at this period was not con- larger than that of a horse and a most wicked- 
nected with North America at all; the map looking beak for capturing its prey. It was 
of the world was still very diHerent from the unable to fly at all, and probably lived on 

map to-day. That explains why South fishes and lizards, which it caught with its 

American animals are not at all like those of wicked beak. 

North America. In the southern continent There is not much to say about the reptiles 
not carnivores but herbivores (hflr'bi-vor), of Miocene times, except that they were not 
plant eaters, became dominant. There were so very different from those we know to-day. 
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'^rhere were giant land tortoises, alligator 
terraj)ins in the lakes and rivers, and turtles 
rather like modern hawksbills swimming in 
the seas. Lizards and snakes of modern type 
were developing, and for the first time the 
fossil skeletons of poisonous snakes ap{)ear. 

And so we come to the Pliocene ])eriod, 
with which we are going to end this stf)ry- - 
for a very good reason which you will dis- 
cover in a few moments. By this time the 
temperature change was becoming very 
marked; and vast movements taking ])Iac? 
in the earth’s crust at this time. helj>ed the 
change along. Ifiige mountain ranges were 
slowly heaving themselves uj:) in various j)arts 
of the world, coast lines were changing, 
everything 'was disturbed. The cooling of 
the air is very clearly recorded in the rocks 
by the change in the j)lant fossils we find. 
The once-dominant tropical and subtrojdcal 
sjiecics disappear, and arc replaced by hardier 
forms lil^f‘ those known in northern countries 
to-day. 

'Fhe animals, ])articularly the mammals, 
continue to advance. In Lurojiean rocks of 
this period we find Lissils of hyenas, 

wolves, and civets; of the three-toed horse; 
of (leer, anteloi)es, two-horncid rhinoceroses, 
early elcjdiants, and the ancestors of girafles, 
a[)es, monkeys, and swine. In India aj)j)ear 
the first oven and buffaloes, tlie true ele- 
phants and hippopotamuses, the bears, and 
the most ancient of the (’)ld World camels. 

But we are g(dng to stop this story here 
and save the rest for another time. It is 
not the coming of the cold and ice— though 
that is important — which jnits an end at this 
point to what we call the Age of Mammals. 
It is the fact that in the Pliocene rocks we 
have found what many learned men believe 


to be the first traces of man — though other 
scholars think the remains are not so old. 

This fossil man was dug up at Piltdown, 
in Susse.x, England, not very long ago. So 
he is called the Piltdown Man — or some- 
times, more poetically, Eoanthropus (e'6-an'- 
thnVpus), the 'Tiawn Man.'^ \\Ten he was 
alive, in that far dawn of the human storv', 
he must have roamed the fringes of the for- 
ests of the Sussex Weald and climbed the 
gracious shapes of the South Downs, higher 
then than now. The world about him was a 
world of change and confusion; early forms 
of both plant and animal life were fast d}'ing 
out, subtropical sj^ecies were retreating be- 
fore the adv^ancing cedd, and new and hardier 
sjiecies were taking their places. But of 
course he would know nothing of these things. 

He was still very brutish. Vet he had a 
brain case large enough to make us suppose 
that he had true human intelligence, though 
of course of a very simi)lc and primitive sort. 
.We really know almost nothing about his 
way of life. Wc think, however, that he had 
learned to use tools. lie luid probably cvxui 
learned a (ertain rude skill in chipping and 
roughly shaping llints to use as tools, for 
such sim])ly worked llints, called eolith? 
(e'o-lith), have been found in considerable 
numbers in the Pliocene rocks of I'.ngland 
and France. The whole story of early man 
is told on other t)ages of these books. 

Nov. just when or where or how this new 
race had come into the world we do not 
know — perhaps shall never know. At present 
\ve are not even certain that it appeared at 
just this time. It may have been born in 
the next, or Pleistocene, Age. But we do 
know that with its coming a new age dawned 
in the hislorv of the earth. 


This interesting relative 
of the rhinoceroses 
roamed over parts of 
America in Oligocene 
times, but is now extinct. 
We call him Caenopus. 
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Reading Unit 
No. 10 


MAN GOMES INTO HIS OWN 


IVote: For basic information 
not found on this page, consult 
the general Index, Vol. 75. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


t nteresting Facts Explained 


How long has man been on the 
earth? 3-50 

A world half covered with ice, 

3' bo 

Why birds began to migrate, 3— 

61 

Things to 

Why is man said to be a new- 
comer in this world? 

How much of our world was once 
blanketed with immense gla- 
ciers? 

What effect did the ice have on 

Picture 

What conditions may have been 
the cause of ice ages? 3-59 
What special handicap did the 
Irish elk have when he was 
chased through the woods? 3— 

61 

Where do rivers carry sand and 
gravel? 3-62 

Why are the simpler types of 

Leisure-time 

PROJECT NO. I : Construct a 
mound of beach sand and let 
water trickle over the top. T,ct 
the sand and water fall into a 
basin to show how erosion re- 
moves material from hills, 3—62 

Summary 

The coming of the Tee Age 
destroyed countless forms of plant 
and animal life. Land bridges 
helped some animals to escape 
from Europe to Africa, and from 
North America to Asia. Big 


How Europe was once joined to 
Africa, 3-61 

How North America was once 
joined to Asia, 3 61 
The Age of Alan after the retreat 
of the ice, 3-64 

Think Ahiyut 

animals and plants in .Africa, 
South America, and New Zea- 
land? 

W'hat made it possible for many 
animals to escape to Africa 
from Europe? 

II unt 

fossils found in the lower layers 
of rock? 3 62 

How are new islands born? 3 - 

63 

Why does the earth’s crust wrin- 
kle? 3-63 

What animal wa.s the last to ap- 
pear on earth? 3 (^4 

A ctivities 

PROJECT NO. 2 Construct a 
large chart showing the important 
geologic eras. Illustrate each 
group of animals with suitable 
pictures, 3—64 

Statement 

mountain ranges were formed and 
other land sank beneath the 
waves. In the midst of this pe- 
riod, man developed, and began 
his slow growth into the civilized 
human being of to-day. 
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Photu by Ciovt. of New Zealuml 


There are two important kinds of glacier: mountain 
glacicAtt, bucJ( »s you see above, and continental gla- 
ciers, like the great ice sheets that moved down over 
North America and Europe during the Pleistocene Age 
and still cover most of Greenland to-day. In any high 
mountains the snow accumulates without melting and 
forms rivers of ice which flow down and melt in the 


valleys. But continental glaciers are on a much 
grander scale. If the temperature of the earth’s sur- 
face were to fall ;ust a few degrees, we should have 
another Ice Age. Great sheets of ice- continental 
glaciers— would spread over great areas, covering 
mountains and valleys. But if our temperature were 
raised ever so little, Greenland’s ice would melt 


MAN COMES into HIS OWN 

Crowded by Advancing Glaciers and Hunted by the Beasts, Man 
Climbed Steadily Upward During the Latest Great Period 
in the History of Our Earth 


UPPOSE that the geologists arc right 
who tell us that the oldest known 
rocks arc some two billion years old, 
and that life has been abundant on the earth 
for some live hundred million years. That 
makes man seem very young indeed, since 
he ajipears to have lived on earth well under 
a million years and j^erhaps has not been a 
really self-conscious, social being for more 
than thirty thousand years. Vet si'.'c w'e 
are human beings ourselves that little frac- 
tion of time — that mere ticking of the second 
hand on time’s great clock — seems to us 
vastly more important than all that went 
before. * So the latest chapter in the great 
record of the rocks, the chapter which tells 
of the Quaternary (kwa-t^r'na-rl), or Fourth, 
period, fascinates us because it tells of the 


conditions under which the first men lived 
and struggled into true humanity. 

This chapter is set down in two systems 
of rock which follow in order after the Plio- 
cene (pli'6-sen), the last of the Tertiary 
(tur'shi-a-ri) systems, of which we have told 
on an earlier page. The first system is called 
J^leistocenc (plls'to-sen), wdiich means ‘'much 
recent life,” and indicates that the Pleisto- 
cene fossils include a great many forms still 
found on the earth. This period covers the 
coming and progress of the great Tee Age. 
The second Quaternary period is called I^e- 
cent, and covers all that has happened since 
the Ice Age ended. It is not nearly so long 
as the Pleistocene. 

At the close of the Pliocene period and the 
beginning of the Pleistocene, so the rock 



59 


THE RECORD OF THE ROCKS 


records tell us, the earth continued to move 
with restless volcanic energy, forming new 
continental shore lines, heaving up tremen- 
dous mountain ranges. And all the time the 
cold kept advancing. In the northern re- 
gions, vast high areas in Scandinavia became 
the gathering ground for immense snowfields 
from which issued huge 


pen, and that the record of how these new 
conditions affected the development of living 
things is written in the rocks. 

For of course a world half covered with 
arctic cold was very different from the m'ild 
subtropical world in which life had so far 
developed, and the wonder is that life sur- 
, vived at all in the colder 


glaciers that slowly forced 
their way down through the 
mountain passes to the val- 
leys and open plains. In 
parts of Asia great glaciers 
were traveling from the 
Ural Mountains eastward, 
and the mighty Himalayas 
formed another center from 
which glaciers spread to the 
south and west. More than 
half the continent of North 
\merica, from the Atlantic 
to the Pacific, lay buried 
beneath thick ice. Through 
many thousands of years 
these conditions continued, 
and the ice sheets and gla- 
t.ers spread until not less 
than eight million square 
miles of country were 
buried beneath their man- 



Vbutu li> N \ iioluiJKHl ( innicn 

Not all of the Ice Age was bitterly cold. 
There were times called ‘interglacial pe- 
riods** when the ice withdrew far to the 
north and plants and animals could thrive 
in the places it had deserted. The tree 
of which we have the fossil leaves above, 
lived in the Pleistocene. 


regions. Great numbers of 
sjiccies of course were 
caught and wiped out by 
the cold, d'hose which es- 
caped did so by ilight. d'he 
cold advanced very gradu- 
ally, as wc have said, and 
the animals at least, if not 
the plants, could migrate 
before it toward warmer 
regions. 

I’or at no time was the 
whole surface of the earth 
ice-bound. There was not 
a great deal of ice in Africa. 
There would be glaciers in 
the mountains, as indeed 
there still are on some of 
the highest ])caks; in Pleis- 
locene times the summit of 
Mount Kenya In Fast Af- 
rica was covered with ice 


tie of deadly cold. It was perpetual winter. * that descended some 5,000 feet l(n\er than 
But wc must not suppose that the whole it does to-day. But alwaN s the African low- 


Pleistocene was one uninterrupted Age of 
Ice. For it is clear that the cold ke]^ ad- 
vancing and retreating in vastly slow pulsa- 
tions. The ice cap w^ould creep down from 
the northern regions, driving all life before 
it — then as deliberately it would retreat again 
with the return of w^armer times. Geologists 
have named the milder times bctw^cen the 


lands w’ould have been warm enough to sup- 
port life. Ill New^ Zealand th(‘ glaciers Mowed 
dowm from the mountains right into thi^ sea. 
One of the oddest features of New' Zealand 
to-day is the way in w'hich the dense sub- 
tropical vegetation growls almost up to the 
foot of the glaciers on the mountain slopes; 
and doubtless it did the same in Pleistocene 


advances of the ice interglacial (m'ter-gla'- times. In South America there were only 
shai) epochs, and so they speak of the first local ice sheets. 

glacial epoch or the third interglacial cjM'ch, This is all very well, you wall be saying, 
or the like. It is .supposed that in some parts for animals that happened to live in Africa 
of the world there were no less than six or New Zealand or South America. But how 


separate advances of the ice. 

A Frozen World 

We do not know why all this happened. 
Many clever theories have been put forward 
to explain it, but none of them does so very 
successfully. We only know that it did hap- 


could those that lived in Europe, for instance, 
swim across the Mediterranean to Africa? 
The answer to that question is, first, that 
many species, as we have said, did not escape 
at all; and second, that Pleistocene geography 
was as different from ours as was Pleistocene 
climate. The birds, of course, could fly over. 
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This handsome animal is the Irish elk, one of the still be alive to-day if man had not killed him off 

animals who survived the bitter Ice Age. He would sometime in the thirteenth century. 


water if they needed to; and it is supj^osed 
that they learned at that time the habit of 
migrating southward every year, a habit 
which many sju'cies keep to this day. As 
for the mammals, they would not have found 
the same water barriers as they would find 
to-day. 

When Europe Was Joined to Africa 

For luckily there were still land connec- 
tions in places where water now tlows. 
Europe was raised higher above the sea than 
it is now, and the British Isles were united 
with each other and with the mainland in a 
great northwestern peninsula. The English 
Channel and most of the North Sea were 
then dry land. Europe was joined to Africa 
in the south by a land bridge between Spain 
and Morocco, where the Straits of Gi. .altar 
arc to-day, and by another land bridge be- 
tween Italy, Sicily, Malta, and Tunis. The 
Adriatic and Aegean seas were mostly dry 
land, and thus the Greek islands were con- 
nected with the continent. So it would be 
much easier for Fairopean animals to migrate 
to warmer countries than it would be now. 


Then, too, Asia and North America were 
joined to each other by a wide land bridge 
which spread across what is now the Bering 
Sea. North and South America, w^hich had 
before been separated by vast seas, were 
during the Ice Age joined by a wide strip 
of land now represented only by the narrow 
IsthnioN of Panama. Across the Pacific in 
Asia, the continent mass also stretched far 
intv/ what is now the ocean; the Malay Archi- 
pelago, Ihirneo, Java, Sumatra, Celebes, the 
Philippines, Japan, and Formosa ivere all 
parts of the mainland. Yet even with all 
these land bridges across which to escape, 
so many of the plants and animals were de- 
stroyed that vast areas of the earth’s land 
surface lost the greater part of the life that 
had existed i in them. 

The Last Page in the Record of the Rocks 

The changes and migrations naturally 
meant a great mixture of fossils in the rocks. 
Thus in the south of France and in England 
we find the fossil remains both of animals 
t>pical of cold countries and of those Upical 
of warm lands — there will be reindeer, musk 
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' « /..k,v_a' . ■ . ‘ -' > -■ .-tw£, .^L ** -■* -1. ..Hi'.'/’^ftai i 

Millions of years ago the young earth was ^ 1 
entirely covered with water. Then, as we 
believe, dry land was heaved up out of 
the sea; and instantly little streams and 




Thousands upon thousands of years have passed, and 
our little stream, with countless others like it, has 
nibbled down the hills considerably, as you 
may see for yourself; and all that sand and 
gravel has gone to make layers of -r' 

many different sorts on the sea’s 
floor. Now during all these 
countless centuries flie early 
simple forms of life have de- 
veloped into much higher and 
more varied forms. Ani- 
mals have now learned < " ' 
how to live on land, 
and a vegetation 
which can sup- / 

port them has 

gradually grown 
up there. But all ' 
these newer ^ 
forms of life must v 
die, just as the ^ 
old forms did. 

And as they die, 
they will sink down 
to the bottom of the 
sea, or their dead 

bodies wUl be washed 
down by the streams and rivers, and slowly 
they too will be neatly buried in sand that 
will finally 

turn to rock. .rr 




Our little stream has grown into a river, and it has 
been so busy during all these millions of years that it 
has almost carried our hill away — but not farl There 
the hill is, spread out in layer upon layer of sand and 
gravel at the bottom of the sea. And in every one of 
those layers are buried the skeletons of 
the animals that lived and died as the 
layer was being deposited. Higher 
and higher forma of life have ap- 
peared upon the earth. We have 
horses and cows and 
other mammals. But 
they too must 
die and be 
buried. It is not 
very different 
from what would 
4 happen if you 
j slowly buried 
your fishes in 
sand when they 
died in your 
goldfish bowl. 


rills fell to work upon it, tearing 
it down and carrying it grain by 
grain to the ocean. There it was 
spread neatly upon the ocean’s 
floor, layer upon layer. Now in 
that far-off day all ^ 
the living creatures 
there were, made j 
their home in the : 
sea. When they 
died their skele- 
tons sank down 
and were grad- 
ually buried in 
the sand and 
mud brought 
down by the 
streams. As 
centuries passed, 
the sand was turned 
to stone — which to this 
day contains those an- 
cient skeletons 1 
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And now an interesting thing begins to happen to the 
layers of rock that were made out of our little hilL 
The crust of Mother Earth begins to wrinkle, for the 
good old dame is shrinking and 
her **6kin” has grown too large. 

And as it wrinkles, parts of it are 
pushed up and other parts sink 
down, till it is as uneven as the 
skin of a baked apple 
that has been out of the 
oven an hour. As it 
happens, the layers 
of rock that were 
made from our 
age-old hill are 
gradually being 
forced up into a 
mound by ter- 
rific pressure 
from either 
side. The layers 
are undisturbed, but 
now they no longer lie 
flat. You can see what 
is happening if you will push 
together the folds of a napkin with your 
hands, as the girl in the picture is doing. 



As the pressure from either side grows greater and 
greater, the layers of rock are pushed up higher and 
higher until they finally rise out of the sea. A new 
island has been born. The wind and rain fall to work 
upon it and powder the surface 
or the rock into sand; and birds 
and waves bring seeds that take 
root and grow into a rich vege- 
tation. Ajad so that first little 
hill that was worn away 
while the world was 
still young now finds 
itself dry land again, 
the home of a 
forest. But now 
the rocks that 
form it are not 
one solid mass, 
but lie in many 
/ different layers. 

each one made 
from a layer of mud 
or sand or gravel that 
was laid down in the sea. 





Higher and higher our island has been upreared, ana 
now man has appeared upon the earth. He goes busily 
prying about to see what may be of use to him, and ^ 
sooner or later discovers all the valuable treasure i M 
the coal and metal and building A ' 

stone — that are buried in the 
earth. So he sets to work to dig 
them out. And as he digs he 
comes upon those ancient skele- 
tons — “fossils,” we call 
them. Before long he 
learns how to read the 
record of the rocks, 
which tells us 
the long story of 
life upon the 
earth. And to- 
day, by judging 
the age of a rock, 
a modern scien- 
tist can even tell 
us in what age 
the buried crea- 
ture lived. 


63 





The table given above will tell you when the various 
fonns of life put in an appearance in the history of 
the earth. At the left the various geologic eras and 
periods are given. The heavy black lines running cross- 
wise of the page might be taken to represent the 
layers of rock laid down during each period. The ear- 
liest age is at the bottom, the latest is at the top. 
Along die top of the chart are listed the various forms 
of life that have appeared in the earth’s history. The 


earliest and simplest forms are at the'left, the latest 
and highest are at the right. The fine black lines 
running up and down on the chart show the length 
of time the race whose name is printed above them 
endured. The lower end of these lines shows when 
the race first appears in the rock record; the upper 
end shows whether it disappeared. For instance, the 
trilobites, whose name appears midway in the list, 
appeared in the Cambrian and disappeared after a time. 


OX, hairy mammoth, woolly rhinoceros, lem- 
ming, wolf, cave bear, lion, leopard, hippo- 
potamus, deer, and antelope, all mixed up 
together. 

All through that Age of Ice man too was 
battling the elements and struggling ever up- 
ward in mentality. We find traces of him in 
the interglacial epochs in Europe and the 
Mediterranean region. Then at last, per- 
haps 30,000 years ago, the Pleistocene period 
came to a close, as the ice retreated, appar- 
ently for the last time, to the polar regions. 
Now begins the Recent period, in which we 
are living to-day. And that period is above 
all the Age of Man. 

We have told the story of the earliest be- 
ginnings of man, so far as we know them, 


elsewhere in these books. It is the latest 
chapter in the history of the upward cliir.b 
of life. But it is told in fragments of tools 
and bits of art more often than in such bits 
of bone and imjiressions in the rocks as we 
have called fossils. So we close the Book of 
the Rocks here — a second or two ago by the 
earth’s long calendar, and some tens of thou- 
sands of years ago by ours. What a pageant 
of wonder and mystery we have seen as we 
turned the leaves of that great book! 

The most inspiring thing to remember is 
that, far as life has come on its journey, it is 
still traveling. These pages of the .book are 
only the latest^ not the last. The future 
chapters of the mighty story are for us to 
write as we will. 
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The ANIMAL KINGDOM 
(Zoology) 


Reading Unit 
No. 1 


HOW WE CLASSIFY THE ANIMALS 

Note: For basic injormation For statistical and current \ acts ^ 

not jound on this pa^e, consult consult the Richards Year Book 
the general Indcx^ Vol. 75. Index. 

Interesting Facts Explained 

The two divisions into which all What kind of creatures belong to 

creatures are divided, 3-68 the second division? 3—69 

The class to which we belong, 3— How a woodman can tell where 
68 to look for the forest folk, 3— 

Whicli is the largest land animal 70 

— which is the smallest? 3—70 

Things to Think About 

Are animals really ‘‘dumb ’7 How the weaker animals escape 

Where do the Amphibians live? from their enemies. 

How do our four-footed kinsfolk How we can learn the ways of 
resemble us? the animals. 

Picture Hunt 

Which animals are man's closest division? 

friends? 3 66-67 Why does the crab wear a coat of 

'Lo which cias.ses do the animals armor? 3 ^>9 

on page 3-68 belong? What docs the coral look like? 

Why do the queer creatures on 
page 3-69 belong to the lower 

Related Material 

How does a fish breathe? 3-19^ 4-232-39 

How do birds travel? 4-3 What mammals live in the w^ater? 

What birds have forgotten how to 4-3 2 7 '3 5 

Eeisure^time A ctivities 

Make a chart of all the animals five classes of the Vertebrates, 
you can think of belonging in the 

Sut^ mary Statement 

All of earth’s creatures are the second division are the in- 

classified in two divisions. In the vertebrates, or animals with 

first division are the vertebrates, neither backbone nor skull; here 

or creatures with a backbone and are worms, insects, jellyfish, 

a skull; here are mammals, birds, sponges, coral, etc, 

reptiles, amphibians, and fish. In 


65 



HOW WE CLASSIFY THE ANIMALS 



Phuto by Kisrhgits 

This famous painting by Sir Edwin Henry Landseer 
is called **Sayed,** but no title is needed to explain 
that the panting hero who holds the little girl upon 
hU forepaws has just saved her from drowning. Of 


all the animats which have become man’s servants or 
his playfellows, the dog is man’s closest friend, for he 
is affectionate, intelligent, and often more trustworthy 
than man himself! 


HOW WE CLASSIFY the ANIMALS 

And Why We Put the Mammals, with Man in the Lead, at the 

Top of All of Them 


HERE is an old fairy tale about a boy 
who by some magic means was able 
to hear and understand all that the 
beasts on his father^s farm and the wild ani- 
mals of the countryside said to one another. 
He could interpret the sleepy murmur of the 
cows as they lay chewing their cuds in the 
meadow, could understand the grunts and 
grumbles of the pigs in the sty, could listen 
to the words of wisdom falling from the staid 
old cart horse, and the friendly gossip of the 
little gray rabbits as they chatted together 
in their doorways in the cool of the evening. 

How delightful it would be if we too pos- 
sessed a fairy charm like that! What sur- 
prising things we might hear, what wonderful 
things we might learn, if wc could travel 
round the world listening to all the wild crea- 
tures we met as they went about their busi- 


ness — playing, hunting, courting, working, 
training their children, and doing the hun- 
dred and one things that go to make up the 
everyday life of our four-footed friends and 
foes. 

Of course animals do not have such com- 
plicated languages as human folk, and they 
do not hold such lengthy conversations and 
arguments as we do; but nearly all animals 
have some way of communicating with their 
fellow^s and of expressing their feelings by 
sounds as well as in other ways. So it is not 
really quite correct to speak of them as 
“dumb” animals. Dumb, indeed! Surely 
no one who has heard a lion roar, a monkey 
chatter, or a mouse squeak ought tacall the 
creatures “dumb” — unless he merely means 
that they do not learn to talk a language 
such as he can use. 
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The horse is another of man’s faithful friends. Many steed, and many a traveler, lost in the depth of the 

an Arab’s life has depended upon the swiftness of his forest, has been led to safety by his horse. 

Animals, as we well know', bark, grunt, trickling rills. Instead of the roar of tralTic 
bellow', whine, squeal, bleat, or j:)urr, express- and in.ichinery, there is the sound of mur- 
ing pleasure, rage, pain, fear, or affection, muring streams, the song of birds, the soft 

each one in its own particular way. Kven rustle of leaves, and the mysterious little 
w'ithout a magic charm w^e can generally tell noi eless noises telling of hidden life and 
l)y the kind of noise an animal makes, movement on every side, 
whether it is pleased or hurt or angry; and Here is Nature\s realm. And here Nature’s 
even when we can understand no more than children, the beasts, the birds, and the num- 
ihis from their remarks, we may have other berless lowly creatures that swell the popu- 
w^ays of learning something of the lives and lation of the animal world, live and work 
customs of the interesting four-footed folk and fight and play just as Nature intended 
of the animal world. them to do. 

The amazing numbers of different living 
The Wonder World beyond Our Ci ies creatures seem absolutely bewildering w'hen 

It is good for us sometimes to remember at first we consider them. But just as a 
that w^e are not the only important beings great army is split up into divisions, bat- 
living on God’s good earth. Be3'ond the talions, regiments, and companies, so the 
boundaries of our great towms and cities lies almost overw^helming hosts of the animal 
another *and more wondrous world. In place world are marshaled in regular groups and 
of hard pavements and crowded buildings arranged in classes, orders, tribes, and fam- 
are green hills and vales, rolling plains, deep, ilies. Every animal has his own proper place; 
,quiet forests, shady woods, broad rivers, and so we can study the different groups of ani- 
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mals one at a 
time. We call 
such classifica- 
tion of animals 
or plants tax- 
onomy (taks- 
6n'6-ml). 


All these creatures 
of the animal 
world are classed 
in one great divi- 
sion. They are 
called the verte- 
brates, for they all 
have a jointed 
backbone and 
usually a skull, al- 
though some are 
fvrry and walk on 
four legs, some 
have feathers and 
fly, and some 
creep around on 
their slimy skins 
or make the water 
flash with their 
shining scales. 

PhotcM by N. Yl 



At the top is an axis deer; in 
'the oval is a bird of paradise; 
to the right is a des- 
ert skink, a member 
of the lizard tribe ; 
below to the 
left is an^^jPypil 
awkward lit- grag P'^^ 
tie tree toad,^*^ 
with lake trout beside ^ 
him. 7 


In the first class of the first division are 
placed the mammals, the most important 
and intelligent of living creatures, with man 
himself standing right at the top of the class. 
These superior animals have warm red 
blood in their veins, they breathe air and 
have hairy coats — though there are a 
few of them whose skins are almost or 
^1' quite bare — and most ini])ortant of 
all, the babies in this class are 
nursed by their mothers, who 
feed the little creatures with their 
own milk. 

In the second class are the 
birds. They, too, breathe air and 
have warm blood, but they are 
clad in feathers instead of hair. 
They are all hatched from eggs, 
too; and although the mother 
birds take care of their young 
^ ones and feed them, they 

';in come the reptiles — 

cold-blooded, creep- 
ing creatures cov- 

They lay eggs but they 


, 


^ J.1 jLin- v lajr UUL Liiu^ 

seldom trouble themselves about 
their young ones, who are quite 



All earth’s creatures are separated into 
two divisions, an upper and a lower one. In 
the first division are grouped together all the 
higher animals — called vertebrates (vfir'tS- 
brit). These possess a backbone made up 
of movable joints, and usually have a skull. 

The second division contains the lower 
animals — called invertebrates (In-vfir't^- 
brat) — which have no backbone or bony skull. 


able to look after themselves as soon as they 
are hatched. 

In the fourth class we have the amphibians 
(3.m-flb'I-an) — the frogs, toads, and newts — 
which pass the first part of their lives as 
tadpoles, living and breathing in the water 
like the fishes, and the rest of their days as 
air-breaihing animals on the land. 

In the fifth and last class are the fishes— 
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PLotOB by C’ornolia Clurkp. N Y Znologiml Society, and A ic»u Mutfeum of Natural Tlmtory 


These queer creatures belong in the lower division of of the world. At D are some of the billions of sea 

the animal kingdom, for none of them have backbones. animals which you couldn’t possibly see without a 

At A is a little sea sponge, which is often taken from microscope. The crab at E wears a coat of armor 

his watery home, dried, and returned to the water which takes the place of a backbone to hold his soft 
again — in your bathtub! The coral at B looks some- parts in place. At F is a member of the spider tribe, 
what like a rock and, indeed, great masses of corals At G is a king crab half concealed by some sea anem> 
often make up many feet of ancient limestone. The ones who have decided to roost upon his back. And 

little beetle at C has millions of relatives in every part at H is our familiar friend, the oyster. 

the lowest and least intelligent of the back- too small for our eyes to sec without a micro- 
boned animals. They are cold-bl-iodcd, scope, the lowest of all looking like mere 
breathe with gills, and as a rule arc clothed siK-cks of living jelly— though even these 
with scales. arc very complex creatures. 

In the second division of the animal king- The animal world is indeed a world of 
dom — made up of animals that have neither infinite marvel, filled wdth an astonishing 

backbone nor skull— are a multitude of crea- collection of living creatures highly various 

tures such as worms, insects, spiders, crabs in form, in size, in habit, and in intelligence, 

and lobsters, shellfish, jellyfish, sponges. There is so much to learn about all these 

.corals, and numberless lowly forms of life creatures, so much to interest us in every 
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single class, that we can never possibly know 
it all. But it is the highest class, the class 
of mammals, that attracts us most — ^partly 
because we belong to it ourselves. 

In our four-footed kinsfolk, so like us in 
some ways and so unlike us in others, we 
cannot help being interested. They have 
the same senses that we have — sight and 
hearing, taste and touch and smell — though 
in the senses of touch and smell they beat us 
every time. They feel pleasure, anger, pain, 
and fear just as we do, though they have not 
learned, so well as we have, to control these 
feelings. They have brains, too, as we have; 
and although they act by instinct ratlicr than 
by reason, many of them are w'onderfully 
clever and intelligent. 

From Shrew Mouse to Whale 

There are altogether nearly three thousand 
different kinds of mammals distributed all 
over the globe. Nimble monkeys, ponderous 
elephants, flying bats, prickly porcupines, 
fierce lions, tigers, bears, and wolves, and 
jumping kangaroos all belong to this highest 
class of animals; together with many odd 
i . eatures that one would hardly take to be 
warm-blooded mammals, such as the great 
whales, which have two flat flippers instead 
of four legs, and spend all their days in the 
sea. The largest of all land animals is the 
big African elephant, which may be over 
eleven feet high at the shoulder; and the 
smallest is the pigmy shrewmouse, which is 
only about two inches long from the tip of 
its pointed nose to the tip of its tiny tail! 

In all parts of the world — in hot tropical 
countries, in cool temperate lands, in icy 
northern regions — wherever there is any kind 
of vegetation to support life and even in 
desolate places where hardly a green blade 
grows, some of the warm-blooded, four-footed 
folk are sure to be found. They may make 
their lairs in the grass or tangled scrub; they 
may live in caves and holes, or may burrow 
underneath the ground. They all have their 
likes and dislikes. They choose the kind of 
home that suits them best, and they are all 
marvelously fitted for their own particular 
way of life. 

Savage hunting beasts have strong teeth 


and sharp claws for capturing their l)rey. 
Weaker, hunted animals are swift or cunning 
in their ways of escaping the hunters. Some 
are protected by armored suits or prickly 
coats. Others have a disagreeable odor which 
drives their enemies away in disgust, while 
many wild creatures are dressed to match 
their natural surroundings so cunningly that 
they often elude the shaq^est eyes. 

With so many four-footed folk in the 
world, it may seem strange that we see so 
few of them, even in the wildest places, 
where we might expect to find them most 
easily. 

That is because the wild folk are very shy. 
They seldom show themselves boldly when 
strangers are about. Many of them, too, 
turn night into day, and do not come out to 
feed and play until we arc going to bed. 

Yet if we know how to look for them we 
may see signs of our four-footed friends and 
foes all around in their own territory. A 
woodman will tell us, from the footprints on 
the ground, where a herd of deer has passed 
or in which direction BreV Fox went hunting 
last night. The marks on a tree trunk will 
show him where a bear has paused to sharpen 
ks claws; and a fresh heap of earth among 
the roots of an old tree will betray the spot 
where a woodchuck has been (ligging its 
' underground home. 

How to Learn the Ways of Animals 

There is nothing more exciting than to 
follow the trail of some wilrl animal that we 
have not seen before, to see what we can 
find out about it. 

But we need to be as silent as the little 
creatures themselves if we are going to watch 
them at their housekeeping arrangements. 
And we need to have quick wits, a sharp 
eye, and a kind of sixth sense that will tell 
us under just what pile of stones a chipmunk 
is likely to have set up his establishment, or 
in just what hollow tree a raccoon is probably 
sleeping. And most of all we must have the 
instinct of the scientist, which makes us feel 
it a greater triumph to have watched one of 
the beautiful things in its home than to have 
brought down a dozen of them with a shotgun 
or rifle. 
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The STORY of LIFE in the SEA 


Reading Unit 
No. 1 


DOWN WHERE THE MERMAIDS LIVE 

Note: For basic information For statistical and current facts y 

not found on this page, consult considt the Richards Year Book 
the general Index, VoL 15. Index. 

Interesting Pacts Explained 

What we can find on the bottom The work done by the micro- 
of the sea, 3-73-74 scopic Foraminifera, 3-77-79 

How the sea got its salt, 3-74-76 The cause of strange lights in the 
How new rock layers are being waves, 3-80 

made to-day, 3-76-77 

Phings to Phink About 

How much of the earth is covered What part do the shells of the 
by water? Forams play in making new 

H(iW is the supply of salt in the land? 

ocean increased daily? What is the meaning of ‘Tadio- 

What happens to sand that is larian ooze'’? 

carried down from the moun- What do we mean by “light with- 
tains? out heat"? 

Picture Hunt 

How is it that the seashore can How are some of our buildings in- 
be both a playground and a debted to the microscopic 

zoology book? 3 -72, 75 (llobigerina? 3—77 

Why do we call certain tiny ani- Can you tell why so many people 
mals “Radiolaria"? 3—76-78, spe ik of the sea floor as a 

79-80 gard<^n? Color plate 3-70 

Related Material 

How do volcanoes build up land? How does the sea force land to 
1--76 return to the sea? 1—69-70 

Eeisure-time Activities 

PROJECT NO. t: To study the under a microscope. Can you 

microsctipic life of the sea, ex- find any Forams? 3-77-80 

amine a few drops of ocean water 

Su tn tnary Statement 

The ocean floor has a see* ••*ry sand settles to make sedimentary 

all its own, with fish and other rock, and the salt is added to the 

sea life of all shapes, sizes, colors, already plentiful supply in the 

and interesting habits. The sea. Microscopic Forams, Radio- 
ocean water is salty because each laria, and other animals build 

stream or river carries sand and shells which later sink to the 

dissolved salts from the hills and ocean floor and build new land, 

mountains down to the sea. The 
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•'^loto by Florida Bust Coast R>. 


The biggest playground in the world! Twice a day, set of trinkets of all kinds -seaweed and bright shells 
when the tide goes out, it leaves a clean slate to write and creatures of amazing strangeness^ Their variety 
on, tons of fresh sand to build with, and a brand-new seems endless, and their way of life most interesting. 

DOWN WHERE the MERMAIDS LIVE 

Far Down in the Ocean’s Depths and All along the Shore Live 
Creatures as Strange as Any of Those in Fairy Land and 
as Beautiful as the Loveliest Flowers 

0 AR out in the sea the water is as groves of tall sea plants, where rainhow-clarl 
blue as the petals of the most beau- fishes glided through the waving branches, 
tiful cornflower, and as clear as the just as birds flit about among the trees in 
purest glass. But it is very deep, deeper our own everyday world, 
than any cable can sound; many steeples There were fascinating caves and grottoes 
would have to be pLaced one above the other in which the little mer-children played hide- 
to reach from the bottom to the surface of and-seek; and the sea floor blossomed with 
the water. And down below live the “sea wonderful gardens of sea flowers for them 
people.” to tend. But there were fearful forests of 

The sea people in Hans Andersen’s dc- dark, writhing polyps — “half animals, half 
lightful talc, “The Little Sea-Maid,” were plants” — that clutched at them with long, 
mermaids and mermen, sea kings and sea snaky arms if they were bold enough to 
queens, who lived in castles of rosy coral venture near; and there were terrible sea 
and pale golden amber, played on golden witches, hundreds of years old, ugly enough 
sands, and floated hand in hand through to make one shudder. 
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Now if we could plunge down, down to sponges and sea anemones of every hue, 
the bottom of the sea and wander as we where dainty jeweled fishes, gay as humming 
pleased under the blue water, I am afraid birds, dart here and there, light as air 
we might look in vain to-day for the curious hubbies, or poise motionless in the water, 
sea people of the old fairy tales. It is hardly gently waving their little fins. Shoals of 
likely that we should disturb a mermaid mild-eyed fishes, forever nibbling and nib- 
combing 'her hair in a coral grotto, or be blitig, like a Hock of grazing sheep, move 
startled by an old sea witch peering out at slowly together over wide-stretching 

us from a gloomy cavern. Hut we should meadows— blue, green, red, and brOWn. 

have no time to feel disapj)ointed at fe i Others chase each other in and out of 
this, for we should iind ourselves . the rocks in a never ending game 

surrounded by so many strange of follow-the-leader. 

, and bewildering sights that ' Queer little fishes, for all 

w^e might well imagine the world like gnomes 

wc had somehow stray- - . . and hobgoblins, ]>cer 

cd into an enchanted , - " holes and shel- 


kingdom. v t ' 

Here in a dim, ' ' 

lilue, mysterious 
light, a magic 
city of coral 
castles and 
fairy palaces 
rises from 
a floor of 
finest sil- 
ver sand 
and rain- I 
bow-tint- 
ed shells. 

Domes and 
spires, low- 
ers and pa- 
godas, that 
might have 
come straight out 
of the ^^Arabian 
Nights,’' surround us 

> One could almost think that the 
makers of certain automobiles had 
studied the eyes of this jewfish be 
fore designing their headlights. If 
they were to do so, they would find 
him quite a marvel of efficiency. 

Like aU other fish, the jewfish has T ‘.«to i.y n.y. z, 

eyes with lenses almost as round 
as a marble, for that helps him to see under water. 
But what a strange-looking place the world must be 
to himl The two little holes not far from either eye are 


- , " , , tered nooks. Num- 

^ ^ bers of small, 

oddly shaped 
Ij creatures creep 
and glide 
about the 
rocks and 
slip hasti- 
ly away 
out of 
sight when 
the shad- 
ow” of some 
big fish 
j) a s s i n g 
overhead 
causes a 
sudden panic 
among the 
more timid sea 
folk. Tn the deep- 
darker waters 

his nostrils. But he does not use 
them to breathe with — they only 
serve him for smelling, for they are 
nothing but little pits lined with a 
sensitive membrane. The jewfish 
is a formidable fellow. He lives 
L.I..KI. »i wi > along the coast of California, where 

he gets to be seven feet long and 
weighs at least five hundred pounds. Andyet this mighty 
creature is a perch I — and no more strange to look at 
than countless other beings that share his watery home. 



on every side. We may discover a real Alad- mysterious lights shine out here and there 
din’s Cave stocked with treasures of from the rocks on the sea floor or pass 
precious coral, glistening mother-of-pearl, swiftly overhead leaving gleaming trails 
and sparkling crystals; or wander into a behind them. 

wondrous rock garden, gorgeous with colored All sorts of thrilling adventures, too, may 
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befall us in this wonderful kingdom of the 
sea. We may meet alarming-looking crea- 
tures, clad like knights of old in complete 
suits of armor and carrying weapons of fear- 
some spines and spikes. Or we may en- 
counter a terrifying sea monster with gaping 
jaws that will make us wish ourselves safely 
on dry land again. 

Then there are those bewildering sea people 
who have a startling 
habit of altering in 
shape and turning them- 
selves into something 
else as you look at them. 

A weed-covered stone at 
your feet — or what looks 
like one — will suddenly 
come to life and calmly 
walk away; a lovely, 
flowerlike thing will 
shrink up and transform 
itself into a dull-looking 
lump^ of jelly if you 
touch it; a slight hump 
in the sand will sud- 
denly heave itself up 
and swim away as a 
large, flat fish with head 
and tail and fins com- 
plete. There are indeed 
so many astonishing 
creatures living 
the salt sea waves and 
their ways and manners 
are so extraordinary that the story of the 
real sea people is as thrilling as any fairy 
tale that ever was told. 

Now before we make the acquaintance of 
the interesting inhabitants of old Father 
Neptune’s kingdom, it is just as well to 
know something of this wonderful water 
world of theirs. There are vast multitudes 
of creatures living in the sea— many, n^ny 
more than there are land creatures living on 
firm dry ground. For the waters of the earth 
take up more than twice as much space on 
the surface of the globe as the land does. 
To be exact, if the earth’s surface were di- 
vided into seven equal parts the sea would 
cover five of them. In some parts of the 
ocean the water is several miles deep, much 
too deep for any diver to go down to explore 


the sea bottom. Yet we know that in these 
dark depths countless delicate sea people live 
out their strange lives, moving about under 
an enormous weight of w'ater that would 
crush you or me as flat as a steam rSller 
would. But these dainty creatures live here 
as comfortably as their relatives who make 
their homes in the shallow sunlit pools of 
the seashore. No matter whether the water 
be deep or shallow, 
warm or cold, clear or 
muddy, it is sure to 
be inhabited by a vast 
population of strange 
and interesting animals 
of all sorts and condi- 
tions. Some live in the 
surface winters, some 
swim about at different 
depths, and others pass 
the whole of their lives 
deep down at the bot- 
tom of the sea. 

There are hills and 
valleys under the sea 
just as there arc on dry 
land. There are vast 
plains and gentle slop(‘s 
covered with sands and 
gravels of different 
colors. Here and there 
are raised terraces and 
steep cliffs, and far out 
in mid-ocean arc deep, 
dark abysses where the sun’s rays can never 
penetrate. 

The surface of the sea, as we well know, is 
often lashed to frenzy by fierce gales. The 
angry waters swirl and gather into moun- 
tainous waves strong enough to batter and ' 
sometimes even to sink the biggest ocean 
liner. Yet only a short distance below the 
wild tumult, the water is hardly agitated. 
The lower you go the calmer it grows; and 
the sea folk living at or near the bottom of 
the sea are not at all disturbed by the storms 
raging over their heads. 

How the Sea Got Its Salt 

Of course everyone knows that the sea is 
salt, but not everyone, perhaps, could tell 
us why this is so. In olden days, before 



Photo Amnnoan Museum of Nalural lltntury 


under The scenery of the under-water world is often as 
strange and picturesque as the little creatures that 
dart about in it so rapidly. 
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One after another in steady procession the great waves 
come thundering in. And as we watch them break and 

I^eople had learned very much about this 
wonderfv^ world of ours, many quaint tales 
were invented to account for the strange 
sail ness of the “briny ocean.” Here is one 
of the best, T think. 

The Magic Mill 

A certain miller possessed a couple of mill- 
stones which had the delightful power of 
grinding out of nothing at all whatever their 
owner de.sircd. Did he wish for gold, food, 
clothing, or any pleasure or luxury? He had 
only to say, 

“Mill, mill, grind away; 

Grind me silver and gold, I pray — ” 

or anything else he needed at the moment. 
So the lucky miller lived in great content- 
ment, doing no work, yet having everything 
he wanted without the slightest trouble. 
But his neighbors grew envious and were 
always trying to find out the secret of his 
wealth. This he prudently kept to himself 
and would not tell anyone. 

At last one day a seafaring man hid be- 
hind the millhouse door and overheard the 
miller repeat the magic rhyme. Then, fear- 
ing he might be discovered, he ran off as 
fast as he could. In the dead of night, he 
came back with some companions, and to- 
gether they stole the millstones and carried 
them away to their ship. 


foam we never remember that in their arms are count- 
less forms of life that are beautiful and strange. 

When they were far out to sea the men 
began to prepare a meal; but they founrl 
they had no salt on the ship. Thereupon, 
the thief who had learned the magic rhyme 
ordered the stones to grind salt for him. 
Immediately the stones began to grind, and 
a stream of salt poured forth upon the deck. 
“That's enough,” cried the man. But the 
stones paid no attention to him. Too late 
he realized that, although he knew how to 
start the stones grinding, he did not know 
how to stoj) them. He tried everything he 
could tlu jk of, crying “stop,” “cease grind- 
ing,” “wv: don’t need any more salt.” But 
it w'as no use; the millslones went on grind- 
ing until the ship sank beneath the w'eight 
of the salt and went down, dowm to the 
bottom of the sea. The men, of course, 
were drowmed ; but the stones went on grind- 
ing. As no one know^s where they are, or 
how to stop them if they could be found, 
they go on steadily grinding out salt until 
this day. 

The Rivers Are the Salt Cellars 

The idea of the old millstones grinding 
away for ever and ever at the bottom of the 
sea is very fascinating, but the real, sober 
truth is that the salt is carried dowm to the 
sea by all the rivers of the world that flow 
into it. That fresh water should make sea 
water salty seems at first a topsy-turvy kind 
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of notion. But so it is. All rivers really into the sea, while the waves are forever 

contain salt, though in such small quantities pounding upon the rocks near the shore and 

that if we taste the water we do not notice it. breaking off fragments, which are ground 

The average amount of salt in river water is into powder and washed away by the tides, 

only about twelve grains to the gallon — 

sometimes more, sometimes less. Tireless Mother Nature 

The salt in the riv’er comes in the first Dame Nature is always at work, hewing 
place from the earth’s surface. The rain and carrying and altering the face of the 
descends upon all the continents and islands earth. Her tools are the wind and the frost 
of the world and dissolv'es small quantities and the rain, the little springs and the waves, 
of mineral salts out of the n^ks upon which and her grindstone is the seashore, where 



rhoto by Aiiiericau Muaeuni of Natural lfiatur> 

If your eyes could magnify things fifty thousand times, of tiny creatures too small to be seen with the naked 

two inches of sea bottom would look like the picture * eye, but with a name that makes up in length for the 

on the left. The skyscraper tower in the center and owners’ small size. They are called Radiolaria, which 

the bit of lace to the right are really the limy skeletons comes from the Latin for ’'little rays." 


it falls. The dissolved salts are washed away 
by the streams and rivers as they wander 
through the land on their way to the sea. 

For millions of years the rivers, like the 
magic millstones, have been pouring sail 
into the sea- and leaving it there. So the 
sea grows ever saltier and saltier. Fortu- 
nately, however, the change is taking place 
so slowly that T do not suppose anyone will 
notice it for another million years or so. 
We need not worry ourselves about that. 

Where the Mighty Rocks Are Made 

For untold ages the rivers, the winds, and 
masses of floating ice have been carrying ajl 
sorts of materials to the sea to help form a 
carpet for the great rocky floor of the ocean. 
Particles of earth, dust from the deserts and 
volcanoes, are always being washed or blown 


the j)ieces of rock that arc split from the 
cliffs by her chisels and hammers are beaten 
and pounded into pebbles and finally ground 
into sand. 

But it is not only from rocks ground up 
by the waves, dust blown by the winds, and 
earth carried by the rivers, that the thick 
carpet of sand and mud and ooze covering 
the floor of the oceans has been formed. 
Sea creatures themselves have played an 
important part in its manufiveture. Deep 
layers of crushed and broken shells, mixed 
with the brittle skeletons of numberless sea 
folk that have lived and died in the sea, 
extend for miles at the bottom of the At- 
lantic, Pacific, and Indian oceans. It is not 
so much the monsters of the deep, the whales 
and giant fishes, that have contributed 
chiefly to the making of these layers — though 
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You can imagine how fine the threads arc on these 
little Globigerina when you know that in real life the 
whole animal is the merest speck. Yet it was billions 

their bones are of course being consLantiV 
added to the piles accumulating below. Il 
is formed from the little sea creatures, the 
million upon million of tiny living things, 
many no bigger than specks of line sand or 
dust, that swarm in the ocean from China 
tt) Peru. 

' Little Beasts with Big Names 

Little things nearly always seem to have 
long names. Ihat, I suppose, is why some 
of these living atoms of the seas are called 
Foraminifera (fb-ram^i-nlf^er-a). But as that 
$ IS really much too long a name for everyday 
use, we will call them “h’orarns^’ for short. 
'Fhese Forams belong to the siinjdest forms 
of animal life. They are, in fact, nothing 
more than specks of living jelly. You w dd 
hardly think that such tiny things as these 
could be either interesting or beautiful, but 
indeed they are; if you once saw some of 
them under the magic eye of the microscope, 
you would quickly change your opinion. 
They really are the most lovely little thinp, 
for their shapeless, jellylike bodies are in- 
closed in the dainty shells, which make the 


of these tiny creatures that ages ago gave their skele^ 
tons to help make some of our limestone. Sec the 
tiny holes through which the long “feelers” are sent out. 

most charming little dwxdling houses imagi- 
nable. Some arc like crystal globes pierced 
all over with hundreds of tiny holes, through 
which a network of fine, glistening threads 
streams out, surrounding the ball W'ith a 
cobwe''''y, rainbow cloud as it whirls 
and twid-. in the water. Some are pearly, 
iluled shells, with cloudy streamers issuing 
from single opening to guide the tiny craft 
on their way. Others are shaped like vases, 
goblets, bottles, or spiral .shells; but as there 
are some two thousand different kinds of 
Forams it w'ould be hopeless to attempt to 
describe them all. 

Father Neptune’s Sand Masons 

The sea, the Atlantic Ocean especially, is 
so stocked with these tiny shell-like things 
that it is no use even trying to calculate how 
many there may be living there at the pres- 
ent moment-- you might just as wxll try to 
count the grains of sand on the seashore. 
'Fhcy swarm at every depth of the ocean, 
from the very surface to the floor of the sea. 
We do not notice them, for they are much 
too minute for our eyes to see. 
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The F'orams start life as mere blobs of 
jelly with nothing at all to protect their 
little bodies. Each one has to build its tiny 
house — or “test/' as it is called— for itself. 
They have their own ideas on the subject 
and each little Foram constructs its home 
according to the plan approved and always 


strange little animal. Some use both fine 
and coarse grains of sand in their building 
operations; others mix the tips oi six)nge 
needles with the sand; and still other houses 
are decorated with chips of colored quartz, 
red and green, orange and amber, which 
flash like jewels. 



I’hoto by American Musouni of Natural History 

This too is a radiolarian. It is one of the great tribe 
of the Foraminifera. It would be hard to arrange a 

followed by its own particular family, or 
species (spe'shez), with never a tool to work 
with and nothing in the shape of a hand, a 
claw, or a mouth to aid it. One little crea- 
ture will pick up the finest grains of sand 
and fashion a flask-shaped residence with a 
short neck and a single door, or opening. 
Another will take the coarser quartz grains 
from the same patch of sand and build them 
up in the shape of a spiral shell, fixing each 
grain in position with a kind of natural 
cement that comes from the body of the 


more beautiful basket of flowers than you have when 
you look at it with the left-hand side at the botton^. 

These little “sand masons/' of course, live 
at the bottom of the sea. Those that spenfl 
their days floating about in the water must 
needs choose some other material with which 
to form their tiny dwellings. So, instead of 
sand, the floating Forams use carbonate 
(kar'b6n-al) of lime, which they extract from 
the sea itself. For sea water c(Mitains several 
kinds of salts in solution; and these micro- 
scopic, headless, brainless, limbless creatures 
are able in a wonderful way to select from it 
exactly the right materials for their work. 
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The tests of floating Forams arc of two 
kinds. Some are smooth and white and look 
as if they were made of the finest porcelain; 
others are clear as glass and often covered 
with’ long, delicate, tapering spines. 

The porcelain shells have only one open- 
ing, but most of the glassy ones are covered 
with minute holes, or pores. Through these 
pores, or through the single opening, as the 
case may be, the little inmate pushes forth 
long, slender threads of jelly which stream 
out all round it as it moves through the 
water. These stream- 
ers are called “false 
feet,” for by shooting 
them out on one side 
and drawing them in 
on the other the strange 
little animal can jour- 
ney in any direction it 
pleases. But they have 
anothei anu even more 
important mission in 
life, for the Forams use 
these waving threads 
as fishing tackle where- 
with to fish for their 
dinner. When a micro- 
scopic sjieck of any- 
thing eatable floats 
within reacli of these 
streaming threads, it is 
surrounded and en- 
tangled in a living net. 

The threads then fuse 
together, enveloping 
the tempting morsel in 
a blob of jelly ; and then and there all the good- 
ness is sucked out of it. Having finished its 
^eal the Foram allows the indigestible por- 
tions of the food to float away and draws its 
streamers inside its shell, in order that the 
nourishment may be distributed all through 
its body. 

A strange way indeed to eat one^s dinner! 
But then, these peculiar little animals have 
neither head, mouth, nor stomach! They 
simply take in food and digest it at any part 
of their elastic bodies that comes in contact 
with it! 

Now year in and year out unthinkable 
nugibers of these w'onderful little sea dwellers 


arc starting life as invisible atoms in the 
deep blue sea. They build their tiny houses, 
live their little day; then, dying, their frail 
bodies are dissolved away by the salt water. 
But their indestructible shells sink lightly, 
gently, down to the bottom of the ocean 
and arc added to the ever increasing pile 
below. A constant rain of these wee shells 
is forever falling, falling through the deep 
waters to the dark depths at the bottom of 
the Atlantic, especially the shells of one little 
Foram with the imposing name of “Globiger- 
ina” (glo-bij'er-i'na). 
This species is so abun- 
dant that great beds 
of “Globigerina ooze” 
extending for thou- 
sands of miles under 
the sea are composed 
almost entirely of these 
beautiful, glassy tests. 

This rain of micro- 
scopic shells has been 
going on for ages and 
ages. For the Foram- 
inifera are a very, ver>" 
old race of tiny beings. 
Their family history 
goes right back to the 
earliest ages, and their 
ancestors were bob- 
bing about in the ocean 
long before any of the 
upstart fishes — who 
act as if the .sea be- 
longed to them — were 
even thought of. 

The story of these little creatures is writ- 
ten for all to read in the records of the rocks, 
the cliffs, and the hills. Their shells, called 
fossils (fos'il), are found in some of the oldest 
rocks of Canada, while the white chalk cliffs 
and downs of England and the masses of 
lime tone rock in many of the mountain 
ranges of Southern Euroi)e arc largely com- 
posed of the crushed shells of these astonish- 
ing little animals. 

Where the Hills Came From 

But the cliffs and the hills and the downs, 
you say, are not at the bottom of the sea; 
so how can they have been built up by the 



This little radiolarian seems to be imitating a snow- 
flake — a thing that is just as exquisite in its own 
way. But when you remember that you must have 
a microscope to see this beautiful lace, it makes a 
snowflake seem coarse beside the tiny animal. 
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little Foraminifera? No, the cliffs and hills 
and green, grassy downs are not under the 
sea now, but once they were. In the long, 
long ages that have passed away, great 
changes have taken place in this old world 
of ours. Much of the earth’s surface that 
today is high and dry was at one time, ever 
so long ago, completely covered by the deep, 
rolling waters. 

‘'There rolls the deep where grew the tree. 

O earth, what changes hast thou seen! 

There, where the long street roars, hath 
been 

The stillness of the central sea/’ 

The shells of yet another race of tiny sea 
animals are found in vast numbers in the 
old rocks of Ber- 
muda and Barba- 
dos, as well as in 
Richmond, Vir- 
ginia, and many 
other parts of the 
world. These“Ra- 
diolaria” (ra'dI-6- 
l“i'rl-a),as they are 
called, are most 
abundant in the 
tropic seas, where 
great tracts of the 
ocean floor are 
covered with deep 
layers of tlieir tiny, 
flinty skeletons, 
all blended togeth- 
er into a soft, 
oozv mud — called 
radiolarian ooze. 

They are quite as 
interesting as the 
Foraminifera and, perhaps, even more t)eau- 
tiful. Their wee transparent bodies glow 
with rich tints of crimson, yellow, or 
blue, and their little skeletons are like 
exquisitely carved stars, spiked helmets, 
bells, and coiled shells, all beset with the 
long, radiating spines which have given 
these creatures the name of Radiolaria. 

In comparison with the Forams and the 
ray animals the Noctiluca (nftk'tl-lu'ka), an- 
other quaint little sea dweller, is a positive 


giant, although actually it is hardly bigger 
than a period on this page. It is a funny- 
looking little thing, like a wee, blown-out 
bladder or an air bubble, with a dent in one 
side which gives it somewhat the shape of a 
peach. In this dent is the creature’s mouth, 
through which it sucks in its food, consisting 
of fragments of water plants so small that 
they are quite invisible to our eyes. A short 
lasher, like a funny little tail, projects from 
one side of the mouth; with this the Nocti- 
luca vigorously thrashes round in the water 
and so jerks itself along. In warm, summer 
weather millions of these ofld little animals 
crowd together at the surface of the sea not 
far from the shore. They are sometimes so 
abundant that they color the water, giving 

it the a])pearance 
of tomato SOU}). 
A still summer 
night is the best 
lime to see these 
small wandering 
sea folk. 'Vhen 
every little Nocti- 
luca is t ransformed 
from a bag of dull 
reddish jelly into 
a tiiiy fairy lamp 
glowing with a soft 
blue or greenish 
light that comes 
and goes as the wee 
creatures jostle 
and bump against 
one another in the 
water. They cause 
the waves to flash 
and sparkle a.s 
with fire. ' 

This strange j)ower of illumination that 
Nature gives to certain of her children we 
know as luminescence (Iff'rnl-n^fs'ens). 
Such light is without heat. Not one of the 
little creatures that flaunt their bluish tire 
ever gets tail or toes burned by it, 'Fhe 
glow worms, the fireflies, and all the luminous 
creatures that live in the sea light up their 
lamps as safely as you and 1 may push an 
electri” button. And considering their size, 
what a vivid light it is! 
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R.eading Unit 
No. 2 


ARE SPONCiES PPANTS OR ANIMALS? 

Note: For basic injormatityn For statistical and current farts , 

not found on this pai^r, consult cojtstdt the Richards Year Book 
the general Index, Vol. 75 . Index. 

1 nterestiufi Facts Explained 

What sfwin^cs really are, 3-82-83 The size of spon^^es, 3 -84-85 
How sponges eal, 3 83 Kinds of sponjjies, 3—85-86 

How a s[)on^2;e [irtitecls sea ani- A s[xjnge that bores holes in rocks, 
mals, 3 84 3—86 

'The advent iires of a baby sponge. How sjxjnges are cf)llected and 
3 84 prepared for our use, 3-87 

'Fhiji^s to Think About 

V’l.y (If) we believe that the by sponges? 

sponge is not a plant? Why is one sponge called ‘‘Xep- 

How does the sfionge capture its tune’s cup” and another 

food? nils’ flower basket”? 

W'hat protects the jellylike bodies How do |)eople '‘fish” for sponges? 

of sponges? How can we ‘Tarni” sponges? 

Ht>w are other animals protected 

Picture Hunt 

What is a famous shipping center in this picture? 3-85 

for sponges? 3—82 What is beaten out of a spe^nge 

How are sjionges dried 3 H3 when is prepared for use? 

What benefits do the sponge and 3-86 

crab give each other? 3 84 How are s[)onges brought up from 

What part of the sponge is shown the sea? 3-86 

Related JVIateria! 

liow do the natives in the Ba- Hc^w far back in history do we 
hamas gather sponges for the find sponges? 3 9 

market? 7~53 

S u m fuary State nient 

Sponges, when they reach us, Si>me sponges drill holes in oyster 
are the skeletons o'" soft, jellylike shells or in limestone cliffs, 

sea animals. Men go down in • Others get nourishment by siick- 

the sea in special diving suits or ing sea water into their cavities, 

without them to tear the sponges where oxygen and food particles 

from the rocks to which they are absorbed. Some sponges are 

cling. Then the sponges are giants with .shapes and substances 

dried in the sun and the .soft ma- that suggest names used in my- 

lerial is beaten out with a mallet. thology. 

There are many kinds of sponges. 
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Where will all these sponges go and what will they be the background is really a separate picture and is 
used for? Here they are, at Tarpon Springs in Florida, life-size. You can see that the ones laid out to dry 
about to enter on a busy life. The sponge that forms ore at least twice as large. 

ARE SPONGES PLANTS OR ANIMALS? 

Before You Read Any Farther, Stop and Make a Guess as to 
Where the Humble Sponge First Came from, and What Sort of 

Thing It May Be 


E l HERE is SO much to he seen in the 
I world under the sea that if, like the 
J little sea-maid , we were able to wander 
as we pleased under the water, every moment 
would be full of excitement. When tired of 
roaming, we might sit down and rest a while 
on one of the soft, mossy-looking cushions 
that cover many of the rocks round about. 
Here we could watch some of the strange 
sea folk moving here and there — all very 
busy with their own affairs. 

But things are so perplexing in the salt- 
water world! Many of the animals are so 
strange that it is not always easy to recog- 
nize them when you do see them. For in- 
stance, the very cushions on which we are 


seated are not made of moss or seaweed or 
any other kind of plant; they are colonies of 
sponges — curious creatures belonging to the 
animal world. 

P'or a long time people could not make up 
their minds about these puzzling sponges. 
Some thought they were i)lants and called 
them seaweeds, sea mosses, or sea mush- 
rooms; others believed them to be masses of 
solidified sea foam; others again declared 
they were nests made by sea worms to shelter 
themselves from their enemies. But they 
were all wrong. Though an ancient phi- 
losopher named Aristotle suspected the fact, 
it wai- not until almost the middle of the 
eighteenth century that a learned profcL^sor, 
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by carefully* watching the behavior of some 
tiny sponges under the microscope, i)roved 
that they were really animals. 

If you look at your big bath sponge, which 
is really the skeleton of the ani- 
mal, you will see that it is 
full of holes — numbers of 
small ones with a few 
larger ones scattered 
here and there. These 
holes arc the breath- 
ing pores of the 
sponge. They oj3en 
into a network of 
tubes, or canals, all 
connected and lead- 
ing down into small, 
hollow chambers in 
the animal’s interior. 

Now when Ihebath 
sponge was alive un- 
der the water 

was constantly being 
sucked in through the 
smaller jmres; after 
circulating through 
the canals it flowed 
out again through the 
large holes. The walls 
of the larger canals are lined with long, fine 
hairs that lash the water with great energy, 
sending it streaming along up and down the 
tunnels and then out 
again through the larg- 
or openings, from which 
it gushes as if from a 
number of little foun- 
tains. The currents of 
water as they flow in 
j^rry particles of food 
to thespongeand bring 
the fresh suj^plics of 
oxygen needed by the 
animal to keep it 
healthy. After working 
away energetically for 
itsliving for sometime, 
the sponge grows tired ; 
so it closes its pores 
while it takes a little 
rest and digests its 
foocj. But soon all the 


pores are opened again, the streams of water 
rush in once more, ami the fountains begin 
to play. 

Bath sponges and all toilet spoages are 
found in the warmer seas, the 
finest kinds coming 
from the Mediterra- 
nean and West In- 
dian seas. They are 
called “horny 
sponges,” as the soft, 
elastic “spongin” of 
which their useful 
skeletons are formed 
is somewhat horny in 
texture. 

Other sponges have 
their .spongin skele- 
tons strengthened 
wdth a mass of liny 
spikes, called spicules 
(sptk'ul), and some 
have no spongin 
skeleton at all. Their 
soft, jellylike bodies 
are supported entire- 
ly by a network of 
these sharp little 
needles. 

The spicules arc formed by the sponges 
them.selves from materials which they ex- 
tract from the sea water — just as the For- 
ams extract the lime 
for their tests. They 
are beautiful little ob- 
jects, though so small 
that we can see their 
shapes only under a 
strong magnifying 
glass. Some are like 
line, shar[)ly pointed 
needles. Others are 
like stars, anchors, or 
the ancient flint weap- 
ons used by the half- 
^^ild men of bygone 
ages. 

These sharp little 
si)icules make a mouth- 
ful of sponges very 
prickly, not to say 
painful; so most sea 



I’bofo hj Amerirun Murpuju of Natural Hiatory 

These curious spiny things are sponges too. They 
grow with the small end fast to a rock, and like all 
toilet sponges, belong to the group known as “horny** 
sponges. 



Photo by U. S. Dept, of FisliorieH 


Here are the sponges drying in the warm southern 
sun — only one of the stages on their way from ocean 
bottom to bathroom or garage. 
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creatures in search of a meal leave the 
sponges severely alone. Most sponges, too, 
have such a ver}' disagreeable smell that 
hungry, •prowling sea folk usually give them 
a wide berth. Now certain little animals, 
such as various kinds of sea worms, wee 
crabs, and even small fishes, take advantage 
of this and actually make their homes inside 


baby sponge first leaves the little nursery 
cell inside its parent, it is nothing more than 
a wee jelly bag surrounded with fringes of 
finest hairs, called cilia (slfl-a). These 
fringes act as paddles, enabling the little 
creature to paddle its way about in the 
water. For a short time the youn^ sponge 
leads a roving life, swimming merrily here 


the sponges. There these amusing little un- and there just as it jdeases. But this free 



invited guests — 
live contented- 
ly, quite safe 
from their en- 
emies, and 
calmly help 
themselves to 
the food car- 
ried into the 
sponges by the 
inflowing cur- 
rents of water. 

Many of the 
larger sea crea- 
tures, too, hide 
themselves 
away under 
livinpponges, 

hy American Museum of 

making use of ^saturai hibi 

them as shields Here are (i) a cac 

ward off tViP 'P® sponge and (2) 

10 ward oil me curious **glass 

attacks of rope.” Imagine the 
, • t 1 second as growing 

disagreeable gracefully at the 

neighbors. its gUssy 

r A stalk, which is 
oOme ot the sometimes a yard 

funny, long- 

legged spider 

crabs actually disguise themselves by 

planting bits of sponges all over their spider crab is a timid feUow, 

F , ® ^ ® , ,, , , so he plants a sponge on his back 

backs and legs. Another, called the and masquerades under it all his 

“snon^o crab” or tho mb ” ^ always 

sponge crao or me sleeping crau, carrying green branches about to 

holds such a large mass of sponges on make people think you were only a 

its back that they sj^read out all around 

him like a cloak. This effectually hides the orange, yellow, pink, 
sleepy fellow from view when he lies still they spread soft carpets 
and dozes away his time, as he is so fond of and grottoes under the 
doing. Hermit crabs are fond of choosing walls with wonderful taj 
whelk shells on which sponges are growing for T'hese great s])onge 
their homes — the better to conceal their soft, one single .sponge, but 
tempting bodies from hungry sea animals. animals growing side 1 
A sponge spends all its life fixed to one sponges increase in size 
spot — all, that is to say, except for a very as plants do. Sometim 
short period in its youthful days. When a and float away but som 



and easy time docs not last 
long. The young si)onge soon 
grows tired of a restless life, 
and, if it cscai)es being gob- 
bled up by a hungry fish, it 
sinks to the bottom of the 
sea and settles down on a 
rock or a stone or a shell, or 
anything firm and solid it may 
chance to alight on. There it 
remains for the rest of its days 
and never wanders again. 

There are sponges of all smis 
of sha]K‘s and colors and of all 
.sizes, from tiny things no big- 
ger than a pin's hear) to huge 
masses weighing over a 
hundred i)()unds. 
They grow 
^nearly every- 
where in the 
sea, though 
the larger and 
finer spcc?- 


fouiul in warm 
tro])ical waters. 
Thev live in rock 

masquerades under it all his water, and in (Ice]> 

It is as if you were always 

ig green branches about to water. IhcycovCi.^ 

people think you were only a rocks and stones 

with cushions of 
orange, yellow, pink, lilac, gray, or blue; 
they s])rcad soft carpets on the floors of caves 
and grottoes under the sea, and festoon the 
walls with wonderful tapestry of many colors.' 

These great s])onge masses arc not just 
one single .sponge, but a whole colony of 
animals growing side by side. For many 
sponges increase in size by ‘‘budding,” much 
as plants do. Sometimes the buds break off 
and float away but sometimes they stay and 

• \ 
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grow on the ’spot" all joined one to another. 
If we look carefully at one of these spreading 
s[)ongcs, wc see that it is c()m])osed of a 
number of little hollow mounds, like a range 
of t?iny volcanoes. Each little mound is 
probably a sei)aratc sponge, hut they arc all 
so closely' joined 
together that it is 
not always easy to 
determine exactly 
where one individual 
ends and another 
begins. 

Sponges do not all 
grow in massed forma- 
tion. They take all 
sorts of different 
shapes. Some are 
round as balls, others 
arc like tubes orvascs. 

Some s])ongcs are cup- 
shaped. ^>ihers grow 
like branched candle- 
sticks or .s])rcading 
trec^. We may often 
find some of the small- 
er sj^onges growing on 
the seaweed cast up on 
the shore. Others are 
fixed to stones, old 
w^ooden [)iles, and 
break winters, or to the 
under side of overhanging 
rocks that arew ashed by the 
waves when the tide is high. 

These are usually nither dull in 
color and are simple 
little things, like tiny 
sacks or bunches of 
/ttissels. Tn the dee]) 
rock pools, these sim- 
})le sponges grow rath- 
er bigger and arc often brightly colored or 
snowy white. But for the largest and most 
wonderful specimens, we must go far t)ut 
*to sea and dive down in deep water. 

One of the finest varieties of all is called 
“Neptune’s cup.” It grows on the coral 
reefs in the Indian Ocean and is a real giant 
among sponges. It is shaped like a huge 
goblet, sometimes five feet high a fit 
izlaas for the old sea king to drink from. 


Then there is the glove sponge, the cocks- 
comb, the velvet sponge, and the lappet 
sponge, which grows in large thin flaps like 
elcf)hants’ cars. All these live in the waters 
off Florida, the Bahama Islands, and the 
West Indies. Their names describe them 
fairly w^ll. 

Most wonderful of all are the Japanese 
glass-ropespongesythe 
lace sponges, and one 
called ^‘Venus’ flower 
basket,” found in the 
seas off Jajian and the 
Phili])pines. The 
glass-rope sponge has 
a cufi-shapcd body, 
rather soft though 
crisp to the touch. It 
is fixer! to the end of 
a long stem, which 
sometimes measures 
as much as a yard and 
looks as if it were 
made of twisted 
s t r a n d s o f spun 
glass. This roi)e is 
really the root tuft, 
composed of extra- 
ordinarily long glassy 
s])icules, by which the 
sponge firmly fixes it- 
self in the mud at the 
bottom of the .sea. Japanese 
fishermen fish for these 
sj)onges with special hooks fixed 
to their deep-sea shark lines. When 
some of the “glass 
ropes,” wrilhout the 
sj)onges themselves 
attached to them, 
were first sent over 
to Fmrope people 
thought they vvcrc curious ornaments made 
l)y clever workmen in the Far East. 

But Venus’ flower basket is perhaps the 
most beautiful of all the sponges. It is 
shaped like a gracefully curving horn, and 
its glassy white skeleton looks just as if 
it were made of the most exquisite basket 
work. 

Quite a different kind of animal is the 
curious little Cliona (kli'6-na), or the boring 



I’hotu l>i AiiUTKmt Mu'.eiuu i»f Nutural Jfiatory 

Can you think of a prettier name for these 
sponges than “Venus* flower basket”? They 
grow as long as eighteen inches, and in life 
their glassy skeletons are covered with brown 
flesh. 


«5 






THE STORY OF THE SEA 


Below: Sorting 
sponges. 



Above: Packing for 
shipment. 


sponge. It is not much to look at-r-just a 
tiny, wormlike creature with a soft body 
that no one w’ould ever guess could be of 
any importance whatever. Yet this queer 
little thing is sometimes a terrible nuisance. 
It often does considerable damage by boring 
into oyster shells and limestone cliffs:— though 
exactly how it manages to do this no one 
yet has been able to find out. 

Sponges That Tunnel through Stone 

One may pick up on the shore pieces of 
limestone that have been riddled through and 
through by these tiresome little sponges; 
and cliffs arc sometimes so honeycombed by 
their winding tunnels that they actually 
crumble away. 

Cliona is fond of resting just at the en- 
trance of its burrow, where it looks like 
nothing so much as a tiny yellow pimple on 
the rock. But touch it ever so gently, or 
even tap lightly on the rock in which it has 




made its home, and the funny little sponge 
hastily backs into its tunnel and disappears 
from view. 

Sponge Fishing 

The sponge fishery is one of the most 
important industries of the sea, giving em- 
ployment to many thousands of people whv^, 
collect the sponges and jirepare them for 
market. Until the middle of the nineteenth 
century, sponges were olitained chiefly from 
the waters of the Mediterranean; but in 1849 
important sponge fisheries were started on 
several parts of the American coast. Most' 
of the useful kinds, employed for cleaning 
machinery, washing windows, and hard work 
of that sort, now come from Florida and the 
Bahama Islands. Tarpon Springs, Florida, 
is the greatest shipping center for sponges in 
the world. 


86 



THE STORY OF THE SEA 



Paint pd Finpnrially for This Work 

Here are some of the countless beautiful things that had said, **Now I have a beautiful background of green 
make the sea floor like a garden. It is as if Mother and blue water and soft yellow sand. Anything will 
Nature had taken the gayest colors on her palette and look well against that.” And anything does! 
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I*uiiiti:d J^apetjHlly fur '] hin Work 

You may think this nruleTHoa garden loo highly coU would sweep gracefully about, their stout bodies 
ored to be true to life. Hut if you could see them uhiuUI grow long or short before your very eyes, and 
grotring, these strange sea anemones tcould se£m any unmary little fish that chanced to come, too c^ose 
even more n'rid and unreid. Their snaky tentacles wotdd be wrapped about with those long anys t^ud 

suddenly disappear. 
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In shallow water sj)ongcs arc often torn 
from the rocks with long-handlcfl, pronged 
forks, but this rough treatment is ai)t to 
spoil the sponges and make them of small 
value. In deeper water they are collected 
with a special kind of dredge, or are gathered 
from the bed of the sea by expert divers. 
Dressed in full diving costume, these men 


sheep’s-wool sponges, the grass sponges, and 
the glove sponges. From the Mediterranean 
come the turkey cup, the honeycomb, the 
lappet sj)onges, the hard sjiongcs, and the 
common horse sponges. In Egyptian waters 
native divers often plunge into the sea with- 
out a diving dress, clasping a marble slab 
weighing some thirty pounds. This heavy 



A forest of spars and an acre of sponges - and plenty 
of leisure, it would seem, for drying and sorting and 

descend from boats and walk about under 
the sea, plucking the si)onges from the rocks 
with their hands and packing them into large 
net bags. When the bags are full the divers 
signal to the men in the boats above them 
and are then pulled up. 

After they are taken from tlic water, the 
'Sponges are left for a time until the soft, 
living tissues with which the skeletons are 
covered Ijegin to dissolve away. They are 
then washed and beaten, threaded on strings, 
or placed on wooden racks to dry in the sun. 
Some sponges are afterwards bleached ..ith 
chemicals; although this makes them look 
attractive they are not so strong as those 
that have been simply sun-dried. 

The most important sponges found on the 
coasts of Florida and the Bahamas are 
the velvet sponges, the yellow sponges, the 


packing the strange yet useful animals under a south- 
ern sun, before sending them out across the world. 

weight quickly carries the diver to the bot- 
tom, wi;{ re he stays for two or three minutes 
collecting as many sponges as he can. Then 
he signals by jerking a lifeline attached to 
a ring on his arm and is hauled up to the 
surface, leaving his slab to be pulled up 
after him. 

In Florida sponges are sometimes grown 
from “cuttings^^ — for when a sponge is cut 
uj), almost all the pieces will live and grow 
if they are put back into the water. The 
pieces of spojige are strung on wires and sus- 
pended between posts in shallow water, or 
sometimes they are nailed down on slabs of 
cement, wdiich are placed in the sea. In 
about six months’ time, most of the frag- 
ments will have grown into quite good-sized 
sponges, nearly six times as big as when they 
were planted. 
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Reading Unit 
No. 3 


g 1 5 - 

ANKMONES, THE BRICHT “BEOSSOMS” 

OF THE SEA 


yotc: For basic informatioft 
not found on this consult 

the general Index, To/. 15. 

Interesting h'i 

Where you can find sea anemones. 

3-89^ 

Why st>me rock pools look like 
rock gardens, 3-89 
How the anemone hunts for and 
eats its prey, 3 90 
The poisoned darts of an anem- 

T hinj^s to 

How does a sea anemone use its 
tentacles? 

How are small animals paralyzed 
when caught by an anemone? 
What {prevents an anemone from 

Picture 

What can an anemone do with its 
length? 3-90-92 
Why are anemones sometimes- 
called “undersea flowers”? 
Color plate 3 94 


For statistical and current farts, 
consult the Richards Year Book 
Index. 

cts FI X pi ai tied 
one, 3 90 

The color and size of anemones, 

3-91 

How to capture and kee|> an 
anemone, 3-91-92 
Partnerships between fish, crabs 
and anemones, 3 93-94 

Think About 

being tt)rn f om its rock *' 

How can sea anemones act as 
bodyguards for hermit crabs? 
How are anemones born-' 

Hunt 

Why do fish hide inside the giant 
sea anemone? 3 -91 
Of what advantage to an anem- 
one is its perch on a hermit 
crab? 3 93 


R elated M aterial 

How does a lichen illustrate the 2 58 

same sort of “living-together” What is the meaning of the term 
as do the anemone and crab? “symbiosis”? 2-58 


Teisure^time Activities 


PROJECT NO. i: If you live 
where anemones can be found, 
fill a tank with salt water from 
the ocean and after finding an 
anemone, place it in the tank. 

Summary 

Sea anemones are among the 
most colorful of all sea animals. 
Their many tentacles wave about 
in search of food. The prey is 
stung to death with the poisoned 


Observe its habits. Incliulc some 
tiny crabs and fishes in the tank 
for food. Cover the tank with a 
sheet of glass to prevent evapora- 
tion of the water, 3—92 

Statement 

darts shot out from the tentacles, 
and Chen the food is put into the 
central hollow or stomach to be 
digested. 
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This is the kind of boat and the kind of racy old salt at the sky and tell us just what the weather will be, 
that bring us our fish to fry. He can take a squint and he is as much at home on the sea as on dry land. 

ANEMONES, THE BRIGHT “BLOSSOMS” of the SEA 

The Anemones That Grow in the Sea*s Green Gardens Can Walk 
from Place to Place and Have an Exceedingly 
Strange Taste in Food 


HK hciiuliful ilowerlilvc sea aru-inones 
(a-nc‘m\Vnc), like ibc sj)onges, ])ass 
their lives securely llxed to some solid 
foundation, though they are not quite so per- 
manently attached. They do move some- 
times. Jf an anemone is not satisfied with 
its ])osition in life or if it grows tired of 
staying in one place, it moves its house by 
gliding .slowly on its broad foot along the 
rucks until it finds a sj^ot that suits it better. 
.Occasionally an anemone, greatly daring, 
will let go its hold on the rocks altogether 
and set out on a voyage of adventure, letting 
itself be carried away by the currents. After 
drifting about for a bit, it finally corner to 
anchor on fresh ground. So anemones do 
’ see a little more of life than the stay-at- 
home sponges do. 

Although a few anemones live in deep 
water, most of them prefer quiet bays and 
shallows and the rock |)ools near the shore. 
Some even fix themselves to rocks and 
bcyilders which are left high and dry when 


the tide is out. So when we are staying at 
the seaside, we may be lucky enough to sec 
some these pretty sea creatures in their 
watery h^.mes without having to venture far 
out to sea. 

Tf we peep into a clear rock pool where a 
number of anemones are growdng side by 
side, we shall see a most Avonderful sight. 
The pool looks like a beautiful rock garden 
filled with gorgeous llowcrs of ever}^ hue. 
Here, instead of bees and buttertlies, shrimps 
and little fishes dart about among the gayly 
tint«'(l blossoms, and in place of active 
beetles funny little crabs scuttle over the 
ground. 

But just w'atch for a while. Somehow 
the little creatures swimming about do not 
appear to be quite so hai)py and secure from 
harm as one would imagine they should be 
in the lovely, peaceful pool. Some of them 
seem to be in difficulties. Look! a small 
transparent shrimp is entangled in the long, 
petal-like lingers of one of the larger anem- 
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ones; although he kicks and struggles gamely like a spring in a sepai 
they hold the little captive fast. He cannf)t sting cell, and held in 
break away from their clutches; closer and hair trigger. This littl 
closer the soft, brightly colored fingers clasp sensitive that at the sligl 
the poor shrimp. He is rolled to the center of back, releasing the coile 
the flowerlike thing, the cruel fingers close mediately jumps out a 
over him, and he 
disappears from 

our sight. The I 

anemone has swal- 4 I 

lowed the shrimp! ^ V \ i 

Now it draws in ' ^ 

all its feelers and f 

shuts itself up i ^ 

while it rests and / /"v ^4' 

enjoys its dinner. 

animal"' Wheii" it^ 
flowerlike head is 

crrnrpfiilKr some of the flowers that bloom in a garden under 

gracetully swaying the sea. They are all anemones— and they all are living crea- 
from side to side One of them has started creeping about to find a new 

in ;f P^^ce to live. His stay-at-home brother has drawn himself up 

in me water, it is and looks very short in comparison, though they really are both 
really feeling for tull-grown. Of course you must let your imagination color them 
. the most brilliant tints; and you must not forget that the stones 
someinmg to eat. in the picture are not great boulders but only little pebbles. 

Those curling 

fingers are cunning traps, designed to catch tain a poison that actu? 
and hold fast any of the thoughtless little sea animals and reduces lb 

folk that venture within reach of its clutches. When once the threads 

The smooth, slippery fingers, or tentacles cannot lie packed away i 
(tCn ta-k’l), as they are called, are crowded not trouble the anemone 
with hundreds of horrible, stinging threads, are used up new ones are 
somewhat like the stinging hairs of a nettle, place. There is always a 
You cannot see them. P'or when they arc poisoned darts on hanrl. 
not wanted, each one of the fine, long threads There are a great man 
is kept tucked away out of sight, coiled up these curious sea animals 


like a spring in a separate little jiockct, or 
sting cell, and held in place by a kind of 
hair trigger. This little hair trigger is so 
sensitive that at the slightest touch it springs 
back, releasing the coiled thread, which im- 
mediately jumps out of its ]iocket like a 

jack-in-the-box 
So when any small, 
I thin-skinned crea- 
Iturebrushes 
i against the tenta- 

mone, it is install t- 
^ ly pierced and 
Stung by a number 
of horrid little 

this 

hat bloom in a garden under , ,, 

—and they all are living crea- f nese deadly 

creeping about to find a new stinfrinfr ihreark 
brother has drawn himself up treads 

•n, though they really are both are not only armed 
et your imagination color them clvin^ i^nVb 

nust not forget that the stones snarji, pnCK- 

ildcrs but only little pebbles, ing barbs; they arc 

hollow, and con- 
tain a poison that actually paralyzes small 
animals and reduces them to helplessness. 
When once the threads are uncoiled they 
cannot l)C packed away again; but this does 
not trouble the anemone, for as fast as they 
are used up new ones are grown to take their 
place. There is always a plentiful supply of 
poisoned darts on hanrl. 

There are a great many different kinds of 
these curious sea animals. They are sure\to 
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howcvi-r, measure . ’ body, called the 

less than a (juar- -' . • ■ ur-r— m_> “column,” is just 

ter of an int h pi,^tolry Ai.iei.c.ui Musmtiuof Natural Ui«tory a hollOW tubc cU- 

acTOSS llicir giant sea anemones. ^He lives on the Great Barrier Reef into several 

nret tv little How- of Australia, and grows to be as much as twenty inches across. In comnartmen ts 


Phutu ljy A iiiei ic.iu Mu 


of Natural lliatury 


crlike fai 


life he is a beautiful fellow, with soft brown and blue body and salmon •, . 

center. The hole in the middle is the creature’s stomach. In it there ^’^itll a little sack, 


are no bi^jeer than always live a beautiful little fish and a prawn. If you thrust in a stick open at both 
, they dart out, but at the first chance they hurry back home again. ^ . 

a green pea when ends, in the mid- 


I auvj vaaa % vaaii 

a green pea when 

they tuck in their tentacles and shut thcni- 
'’selves up. They arc all sorts of colors — pink, 
red, blue, purple, lilac, <irange, yellow, brown, 
gray, snowy white; in fact, they are almost 
any shade you can think of. Some are the 
same color all over, others arc ga\' w ith . ots 
and bands of contrasting hues. Some anem- 
ones hold their heads proudly aloft on long, 
slender stems; some are short and jilump. 
Their tentacles may be like long, shaky feel- 
ers, soft feathery plumes, the jietals of a 
flower, or like short, stumpy fingers. They 
are wonderfully elastic, too, and can alter in 
sVape. Some anemones stretch themselves 


die. This sack is the anemone’s stomach. At 
the top of the column is a llat, circular disk 
with the tentacles radiating from it. In the 
center of this disk is an opening, rather like 
the slit in a letter box. This is the mouth 
of the anemone. 

A “Sea Flower’’ Will Not Be Plucked 

The base of the column branches into a 
kind of foot, with which the animal grij.'S 
the rock so tightly that it is of no use trying 
to i)ull it off. For the anemone has a will 
of its owai. It simply wall not let go. It 
would sooner allow itself to be torn in two 
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than give up the tussle in a tug-of-war. The 
only way to get the better of an anemone is 
to peel it off its base — and then it would 
probably be injured. Really, the only safe 
way to transfer an anemone from a i)ool to 
an aquarium is to take the rock too — if 
you can! 

Dainty Anemones and Greedy Ones 


Phulo by Ainertcau Muouuui of Nulural Uiatury 

These are all sea anemones. It is easy to see 
why the great writhing fellow above at the right 
should be called the “snake-lock** anemone. 
There are at least two hundred of those snaky 
tentacles. He stretches himself out only at night, 
when he reaches a length of four or five inches. 
During the day he draws himself in, like his com- 
panions in the same picture. 

of food floating in the water, or the tcndcrest 
of baby fishes. Others will eat almost any- 
thing and clutch at everything dead or alive 
that comes within reach of their tentacles. 
Sometimes a greedy one will eat so miu'li 
that it is quite swollen with food; or it may 
swallow something that disagrecis with it. 
Then the poor thing looks most uncomfort- 
able and appears to suffer badly from in- 
digestion. 

Odd Habits of the “Sea Flowers” 


However, many anemones attach them- 
selves to shells or stones, and these, of course, 
can be moved easily. They will live quite 
contentedly in an aquarium so long as they 
have plenty of the right kind of food and 
water that is kept well supplied with air. 
For like all living things they must have a 
constant supply of oxygen or they will 
soon die. 

Some anemones are very dainty creatures, 
caring only for the flnest broken fragments 


Even such simple creatures as anemones 
have their peculiarities. They do not all 
behave exactly in the same way. Some are 
nervous, startled by every shadow or move- 
ment in the water, and are always shutting 
themselves up in a hurry. Others are rest- 
less and are constantly on the move, swaying 
from side to side, jerking their heads this 
way and that, and waving their tentacles 
about. 

Some anemones prefer to live in caVes 
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where the Ught is always dim. Others are 
fond of soft sunshine; so they make their 
homes in the rock pools or in open wyter. 
Some, instead of clinging to rocks and stones, 
bury themselves in the sand or tuck them- 
selves away in holes in the rocks; only their 
tentacles, can be seen waving about in the 


Certain kinds of sea 
anemones seem to 
like to see the world. 
Here a hermit crab is 
the steed on which 
several anemones 
have s-t out for a 
lifelong ride. 



n)ot(>x Ijy Amoncun uf Nntiiiul 


water when the anemones ])ut their heads 
out of doors to lish for their dinner. So shy 
arc these little cave dwellers that they shrink 
back out of sight at the very first sign of 
danger. The tentacles of the sand anemones 
are so coated with sand and tiny stones and 
little bits of broken shells that they nrc 
almost invisible; it is only when they move 
that we can see them at all. 


Gypsies of the Sea 

Then there is the wandering anemone, 
who never settles down at all but lloats 
about near tlie surface (^f the sea ui)side 
■'dowm, with its tentacles trailing in the water. 
The foot of this odd little creature is curled 
round to form a small Inilloon and is tilled 
with gas; so it acts as a buoy, preventing the 
anemone from sinkingtothebottomofth- ea. 

Another anemone with a taste for adven- 
ture perches itself on an old whelk shell in- 
habited by a hermit crab. When the hermit 
crab ambles around in search of food, drag- 
ging his house about with him, the anemone 
enjoys a free ride. 

These two strange companions arc quite 
good friends. The hermit appears to have 


no objection to being used as a kind of tri- 
umphal car. In fact he seems to like it, 
for as he trundles about, the weaving tentacles 
of the anemone on his liack are useful in 
w^arding off the attacks of his enemies. 
They may, perhaps, save him from falling a 
victim to a hungry dogfish. For dogfish are 
very fond of crabs for dinner and wall often 
make a meal of a hermit in spite of the shell 
in which he hides. As for the anemone, it 
has a very good time. It is carried in state 
from one place to another and enjoys many 
a free meal. Every time the hermit finds 
.something good to cat anrl jiroceeds to tear 
it in pieces wdth his claw\s, in the usual crab 
fashion, the anemone sw^eeps up with its 
tentacles the odd fragments scattered about 
and joins in the feast. 

A Queer Coat for a Crab 

The hermit’s companion is called the 
^^parasilic (|>ar'a-.sit'lk) anemone.^’ But this 
is hardly fair. A para.site (par'a-slt), you 
know’, is one wlio liv(‘s at the expense of 
another and gives nothing in return for the 
favors it receives. This cannot ])e said of 
the friendly little anemone. It does no harm 
to its lifelong companion and more than earns 
its keep l)y .shielding the hermit from the 
sharp eyes of hungry sea ogres on the look- 
out for .something tasty for dinner. 

The ,»irasitic anemone is not the only one 
of its khi 1 to enter into partnership with a 

It is hard to realize that the sea anemones below might 
well be pictures of the same individual. The big one 
is hungry and is angling for food. The short one has 
just been frightened and has made himself as small as 
possible. 
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He is a knowing fellow, this little Melia crab. One a morsel of food comes by, and you will see that his 
might think he had a passion for flowers, since he pretty anemones serve quite a different purpose. They 
always carries a bouquet in each hand I But wait till are provision merchants to the little crab. 


hermit crab. Another, called the ^^cloak 
anemone,’* is always to be found living on a 
large shell 'nhabited by the “blue hermit.” 
This anemone is brown with light pink spots 
and h vS a very broad spreading foot, which 
often completely cnv^elopes the shell in its 
folds. Its tentacles surround the opening of 
die shell like a handsome IlufTy frill. Some- 
times the blue hermit will dispense altogether 
with a shell and simi)ly wear an 
anemone wrapped round him 
like a cloak! 

“Curiouser and curi- 
ouser,” as Alice said , is the 
behavior of a small tropi- 
cal crab that lives on the 
shores of the Indian 
Ocean. He passes his 
time promenading about, 
holding a small anemone 
in each of his big claws, 
just as if he were carrying 
a couple of bouquets! The 
funny little fellow cannot bear 
to be parted from his precious 
anemones. If they are taken 
from him by force he will run 
about in a great state of agita- 
tion, hunting for his lost treasures. If he 
finds the anemones, he joyfully seizes them 
again and sidles away, bearing his living 
bouquets in triumph before him. 

The captive anemones are really most use- 


ful to this odd little crab. Not only do they 
act as a shield and savx* him from the jaws 
of hungry fishes — for sea folk do riot like 
anemones and seldom attcnijit to eat them — 
but they actually provide their owner with 
most of his food. Of course?, they do not do 
so intentionally. When an anemtine cap- 
tures a shrimp, a baby fish, or anything else 
goofl to eat, the crab calmly i)icks tlie dainty 
olT its temtacles afnl transfers it 
to his own mouth. He uses his 
first ])air of long, slender 
walking legs for this ])ur- 
jK)se, as never for one 
moment will he o])en his 
big claws and run the ri.sk 
of losing his useful 
friends. 

Now when we know 
how dangerous it is for 
small sea folk to venture'" 
within reach of the dead- 
ly, stinging tentacles of an 
anemone, it is jiositivcly Ijc- 
wildering to find that two or 
three little creatures actually 
live safe and sound right in- 
side some of the larger kinds. 
A large, gayly colored prawn, a small crab, 
and at least two odd and gaudy little fishes, 
are ail taken in as lodgers by some of the 
giant anemones found living on the Great 
Barrier Reef of Australia. One of these 



Photo by \nieric'au Museum of 
NstursI Ilialory 

What a thriving business any seeds- 
roan could do selling the seeds of a 
flower like this sea anemone ! 
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Nature never seems to run out of ideas. Here she has dressed her anemones in beautiful frilled skirts. 


fishc.: -vLirtlini' orangc-rcd color, its fins 

are edged with black, and round its little 
})ody are several pearly white hands with 
black borders. The other fish is just as 
brightly clad but has only a white band 
round its liead and cheeks, which makes it 
look as if it were sulTering from toothache 
and had its head tied u[) in a bandage. 

lioth these fishes swim gayly about among 
the tentacles of their own particular anemone 
and (live right into its mouth if anything 
startles them. When the alarm is over, they 
reappear (piite unharmed. 

Why these fishes escajie 'when others of 
the same si/e are caught and devoured by 
the anemones no one seems to know. Ilut 
there must be something unusual about 
them. Pcrhajis they are distasteful, and the 
* anemones know it and do not attempt to 
eat them; or the skin of the fishes may have 
some protection that jirevents the poison in 
the stinging cells from having any effect on 
them. 

Although anemones are often crowded to- 
gether on the selfsame rock, they are mostly 
independent, each one living for itself alone 
and having no connection with its neighbors. 
Just a few, however, are more sociable in 
their ways and form small colonies, in which 
all the members are joined together by a 


common base, like a branching root or 'a 
Hat, spreading foot. 

In most cases these strange, llo^crlike 
animals are developed from eggs, and start 
life as free-swimming little jellylike atoms 
])addling their way through the water with 
their fingers, or line cilia. But sometimes 
baby anemones stay Scafely at home, swim- 
ming about inside the columns of their par- 
ents until they have lost their cilia and 
grown ring of tiny tentacles. Then they 
all com. tumbling out through the mouth 
of the anemone ready to settle down at once 
in life. There are others who are never 
children at all, so to speak, for they develop 
from little pieces that simply break away 
from the foot of a full-grown anemone. 

If left undisturbed, anemones may live 
for a number of years. As they have but 
few enemies, they do not so often come to 
an untimely end as many other little sea 
folk do. Only creatures wdth hard, horny 
jaws can bite an anemone without getting 
stung; and even then it is hardly worth eat- 
ing, for it is but little more than a leathery 
skin bag full of sea water. There is nothing 
solid about an anemone — no skeleton, no 
bones, no spicules. When it dies its pulpy 
body is all dissolved away, leaving no trace 
of the beautiful, flowery form behind it. 
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CORAL NEGKr.ACES FOR AT.I. THE 

WORLO 


JSote: bar basic injormation 
not found on this page, consult 
the gcficral Index, TW. /j. 

Interesting P 

How coral animals leave records 
of their existence, 3”97-98 
How coral polyps inside the col- 
ony are provided with food, 3— 
98-99 

How corals build reefs or islands, 

Phings to 

Why is it always possible to find 
coral remains? 

How are coral reefs made? 

How lonp^ is the Australian Bar- 
rier Reef? 

Where do we ^et the red coral 

Picture 

Why are reefs dangerous to bif^ 
boats? 3—97 

Is the sea fan coral a lloating or 
stationary coral ? 3—99 

What does the presence of tiny 

Related 

Notice the appearance of the 
human brain in 2—335-37. 
Why is one t:oral called the 
“brain coral”? 3 tot 
What other animal skeletons used 

Sufnm€iry 

Corals are very much like 
sponges in producing a skeleton 
around their soft bodies. Even 
when the animal or polyp dies 
and disappears, the hard skeleton 
remains. Corals generally grow 


For statistical and current facts, 
consult the Richards Year Book 
Index. 

'acts Explained 
3-99-100 

Kiiuls of corals, 3- 100-2 
How corals reproduce their own 
kind, 3—102 

Sea Ians and sea pens, 3 ro2 

Phink About 

used for necklaces? 

W hy are corals given such nam 's 
as “sc‘a fan” and “sea jitMi"? 
What coral gives out a iSright 
light at night? 


Hunt 

openings in dead coral indicate? 
3-100 

What special kind of coral is 
shown here? 3 loi 

Material 

by man are found in the sea? 
3-82 

How have corals served to save 
ships during a storm? 1--57 

Statetnent 

in vast colonies and ov'er a period 
of years, build up tremendous 
masses of coral skeletons. Such 
large masses are called coral reefs 
or atolls. 
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A waste of water and barren rock! And yet the Great piled up to make a reef over 1,200 miles long. It has 
Barrier Reef along the northeastern coast of Australia is stood here for untold centuries, for many reef-building 
as brightly rMored as any garden, for it is made of coral. corals are very hard and can stand the buffeting of the 
Green, yellow, orange, red, violet, and purple, the waves for hundreds of thousands of years. Today their 
skeletons of countless tiny coral animals have been tiny skeletons are a great danger to shipping. 

CORAL NECKLACES for ALL the WORLD 

And the Beautiful Coral Is Useful for a Great Deal More than 
Ornament. It Can Build Up Mountains and Make Great 
Lagoons Where Whole Fleets May Ride at Anchor 


UR jewels sonielimes come from curi- 
ous sources. Diamonds are but an- 
other form of coal; ])earls arc the 
‘‘tears” of oysters; aml)er, llic hanlened gum 
from age-old firs; and i\'ory, the tusk of ele- 
l)hants. The corals, too, that gleam in brooch 
and necklace, are but the skeletons of tiny 
animals that, toiling through millions of 
“teeming generations, left us their lovady 
bones of red and pink and white. 

'riiey are close relatives of the sea anem- 
ones, and every bit as fragile. But when 
they die tlieir bodies do not dissolve ^ ay, 
as do the sea anemones’. Instead, they leave 
their skeletons to help build up marvelous 
monuments that will last millions of years, 
a record of the busy life the little creatures 
led beneath the waves. 

Each little “coral polyp” (pol'Tp), as the 
wee animal is called, is only the fraction of 
jin inch in length. Yet its tiny, practically 


indes^ •'■ictiblc skeleton, added to those of mil- 
lions and trillions of its fellows, in process of 
lime bunds u[) great rocky reefs and islands. 

Ihnv do they do it? Well, just imagine a 
multitude of little jxdyps like fairy anemones 
crowded together on a rock, all busily en- 
gaged in sweeping the water with the ten- 
tacles surrounding their starlike heads. The 
sea is full of very tiny plants and animals 
and fragments of all sorts of things good to 
eat The i^olyps work away at a great rate, 
clutching this invisible food and sucking it 
down througii their tiny mouths. 

Now the sea, as we know, contains several 
kinds of salt in solution. When the coral 
polyp has extracted all the nourishment from 
its food, it uses the carbonate (kiir'bbn-at) 
of lime it has taken in to form a little plat- 
form between itself and the rock on which 
it is standing. It works away extracting the 
lime, partly from its food, partly from the 
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all expanded. Star corals 
like these never branch. 


Such corals are very ac~ 
live in building coral reefs. 


solid layer of carbonate of lime to the 
rock — and the foundation of a future coral 
reef is laid. 

The pedestals built by the polyps are not 
merely shapeless lumps of stone. Each dif- 
ferent kind of coral animal works after a 
particular design of its own, always so per- 
fect and beautiful that it fills us with amaze- 
ment. The little worker molds the limy 
material it has extracted from its food into 
rings and spines and thin dividing walls, 
building up a wonderful stony skeleton. 
This is enveloped by the polyp, without, 
however, breaking the creature’s delicate 
skin. In this way a lovely little cup-shaped 


upwards and oulwords, slowly but surely; for 
as soon as a polyi:> is firmly established in 
its apartment it begins to throw out buds' 
on all sides. These buds quickly grow into 
new polyps, which in turn send out more 
buds — and so it goes on. 

The Crowded Coral Colony 

In time the colony becomes so crowded 
that the polyps in the inner ranks arc 
hemmed in on every side by the ever in- 
creasing population. The poor things cannot 
fish for themselves and would be starved if 
it were not that, by a system of canals that 
runs through the whole colony, some of 
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Photo by N. y ZooI(»Kir;il Society 

It might be hard to tell what is living and what is 
dead in the curious picture above if it were not that 
the eyes of the “painted eels,** or morays, give the 
creatures away. Then, if you look carefully, you can 

the food captured by the polyps living on 
the outside edges and topmost floors of the 
building is j)assed on to their less fortunate 
neighbors. 

How Tiny Animals Build an Island 

Gradually, ho\Nevcr, the older inhabitants 
of ihc coral colony die out, leaving their tiny 
chambers empty, while fresh generations of 
polyps arise to continue the work, adding 
layer upon layer to the stony pile slowly 
forming in the water. In due time the huge 
mass is raised above sea level and a new reef 
or island appears in the sea. 

All this, of course, is not brought about 
in a few years or even in a few cent; des. 
Long ages have gone to the making of the 
Great Barrier Reef of Australia, which ex- 
tends, like a great breakwater, for a distance 
of 1,250 miles out to sea off the northeast 
coast of the continent. The Bahamas, that 
fine chain of West Indian islands first 
discovered by Columbus in 1492, which 
strel^ches for nearly six hundred miles in tlie 


make out various corals, among them the “stag*s born** 
and the delicate “sea fans,** which in life are two feet 
high and have their lacy veins covered with a thin 
coating of flesh in which the coral animals grow. 

Atlantic Ocean southeast of Florida, took 
as long to build; and so did all the won- 
derful coral reefs and islands of the tropic 
seas. 

Reef building coral can live and flourish 
only in the warmer seas, where the water is 
crystal-clear and well supplied with air by 
the constant turmoil of breaking waves. So 
coral islands, reefs, and atolls (a-t6l0 — 
which are rings of coral rock surrounding a 
beautiful pool of quiet water called a lagoon 
(la-gdon') — are most plentiful in the Pacific 
and Indian oceans. The Bermudas in the 
Atlantic are farther away from the Equator 
than any other coral islands. 

Living Gardens of the Sea 

The coral polyps are the chief architects 
of the rocky masses that form the founda- 
tions of these reefs and islands. But the 
work is helped on by multitudes of other 
sea creatures who contribute their hard shells 
and skeletons to the ever growing masses of 
limestone rock. Strange, stony seaweeds. 
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too, grow within the coral colonics and form 
a kind of hard cement which binds the coral 
and the loose sand and other fragments 
firmly together. So step by step the reefs, 
the islands, and the atolls are built up. 

The reefs of living coral are the gardens 
of the sea, where crowds of busy polyp 
people grow like magic trees and bushes 
starred with blossoms of every 
hue. Here are bright flower beds - J 
full of blossomlike ^ 
polyps green and 


polyj^s green 
yellow; orange, 
red, and purple ; 
rosy jnnk and 
pearly white. 
Giant ancm- 
o n e s a n d 




1 ^^ 


\ 4I M 







curious seaweeds grow ^ 

in these wonderful sea ^ 

gardens; all sorts of 
strange and gorgeously 
colored sea creatures make 



Chief among the reef-building corals are 
the stony corals, or “madrepores” (miLd're- 
por). There are a great many different kinds 
growing in all sorts of beautiful or extraor- 
dinary ways. Some arc like bushes, spread- 
ing trees, or the branching antlers of lordly 
stags; others are like bunches of leaves 
or crinkly fern fronds. The star corals form 
large, solid mounds which, when they 
/ lie high and dry' on the t(^p 

' ./ if of the reef, after all the little 

hi ^ P^^b'P pt^opl^' have 

xf died, look like 

S ^ * great boulders or 

1 \ ^ ^ 1^^^ skulls of 


m/j 




r/ gi; 

I* ./ 










j *’ 

\r.%. f fo 


‘*Stag*s-horn’* corals, like this one, grow in 
all sorts of delicate branching shapes, and are 
found on the great coral reefs. Their surfaces 
are almost like a file, for they are covered with 
tiny cuplike openings, in each of which a little 
coral animal once lived. 


their homes there; and shoals of fishes 
shining with all the colors of the rainbow 
dart in and out among the branches of the 
coral trees. Some even feed upon the 
coral pol3r'ps. Over the reefs the waves of 
the sea advance and retreat in their un- 
ceasing assaults upon the rocks — now dash- 
ing over them, tossing their foamy crests 
skyward in glittering fountains of sjiray, 
now drawing back to reassemble their forces 
for a fresh attack. Great pieces of coral 
rock are broken off by the breakers and 
pounded up into pebbles and sand, but 
the little polyp people enjoy the excite- 
ment and commotion in the water and 
work away faster than ever to repair the 
damage in the garden caused by the bois- 
terous sea. 


have been battered by the waves and 
bleached by the sun. Then there is the but- 
terfly coral, which grows as a hard stony 
mass with a bcaulifully fluterl surface sup- 
posed to resemble Init ter flies' wings. And 
there is the brain coral, w'hich is covered with ' 
wavy ridges that give it a fanciful likeness 
to a human brain. 

The curious shapes of these stony corals 
are of course more noticeable when the once 
thriving colonies are dead and only the dry 
skeletons of their wonderful habitations re- 
main. These tell the talc of the multitudes 
of active little polyp people who built them 
up and lived out their little lives within them. 

Not all corals live in communities, as the 
reef bu. lders do. Some, although they make 
their homes upon the reefs, always remain 
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These delicate flowers and rosettes are a few of the 
forms that coral takes. You can easily pick out the 
brain coral and guess why it is so called. In the upper 
left-hand comer is a mushroom coral; the branching 


forms are madrepores; in the lower left-hand comer 
is a colony of star corals, with leaf corals on either 
side. These are all reef-building corals and do not 
furnish the “precious coral*' that we make into jewelry. 
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single and have no connection with other 
members of their families. Many of the 
solitary corals are quite small, but others 
grow to a very large size. Some form beauti- 
ful cup-shapcd skeletons with thin dividing 
walls all radiating toward the center, like 
the spokes of a wheel. One, called the 
“mushroom coral,” grows like a little cup 
and then spreads itself out at the top until 
it looks exactly like a mushroom turned up- 
side down. After a little while the flat top 
of the coral breaks off and falls on the sancl; 
but it still continues to grow until it is five 
or six inches across. Strange to say, the 
coral stem grow’s a new mushroom. This in 
turn falls off too; and so it goes on, until 
there are numberless stony mushrooms lying 
around — for all its life through, this strange 
coral polyp is always losing its head! 

Some solitary corals put forth buds, as 
the reef corals do; but instead of staying at 
home the buds always break away as soon 
as they have reached a certain size and settle 
down to a lonely, independent life. 

How Polyps Multiply 

In addition to budding like plants, all 
corals, so far as w’e know, produce eggs at 
certain times in their life. From these eggs 
come tiny fringed specks of things called 
“planulas” (pliln'u-la). These, after pad- . 
dling about in the water for a while, quietly 
settle down, grow into coral polyps, and 
start new colonies or build detached dwelling 
houses for themselves, according to the usual 
habits of their own particular family. 

Coral That Gives Us Beads 

The precious red coral, from which beads 
and all sorts of pretty things are made, is 
not one of the stony corals. It belongs to 
quite a different branch of the coral family, 
distinguished by the important name of 
“Alcyonaria” (ill'sf-o-na'ria). Red coral 
grows chiefly in the Mediterranean. It is a 
lovely thing, like a bushy .shrub or a dwarf 
Japanese tree, about a foot high. The stems 
and branches are a deep, rose-red color, and 
are thickly covered with starry-headed polyps 
which look like clusters of tiny white flowers. 


When the colony is alive the hard red coral 
stems are covered with a soft skin supporting 
the delicate flowerlike polyps and connecting 
them one with another. 

Curious Kinds of Coral 

The beautiful sea fan, the deep red organ- 
pipe corals, and the curious sea pens are all 
made by coral polyi)S closely related to the 
precious red coral. It is easy to tell that 
they are cousins, as all these little polyp 
people have the same starlike heads, with 
eight rays, or tentacles, .surrounding their 
tiny mouths, though they build up their 
coral houses in entirely different ways. 

The sea fans are flat, branching colonies, 
spreading out like brightly colored fans. 
They are very flexible, and may be either 
pink, crimson, scarlet, yellow, or purple. 
The organ-pipe corals work on quite a dif- 
ferent plan. Eiich member of the community 
constructs a straight, smooth, slender tube 
as its own private a])artmcnt. The tubes 
are arranged side by side, standing upright 
like the pipes of an organ on a series of little 
platforms, which unite all the polyps in the 
colony together. 

Sea Pens Like to See thej^orld 

Strangest of all, perhaj^s, are the sea pens, 
which are quite unlike other corals in their 
behavior. Instead of fixing themselves to 
.some solid foundation and staying there 
soberly for the rest of their lives, they float 
about here and there in the water, roll on 
the sea floor, or anchor themselves lightly in 
the .sand. Ihcy arc curious, though very 
beautiful, like lightly curled feathers or old- 
fashioned quill pens, and are usually a bril- 
liant red color. This is dotted with white ■ 
when the little polyps, who live on the out- 
side edge of the pen, put their heads out of 
doors. The feathery part of the pen is 
supported on a long stem or foot which can 
be expanded or contracted; it is sometimes 
stretched until it is very long and thin and 
sometimes swollen out like an onion. At 
night the.se curious corals shine with a bright 
blui.sh light as they rest on the floor of the 
sea or drift about in the water. 
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DAINTY CHII.DREN OF THE SEA 

I\otc: For haste hr formation For statistical and current facts, 

not found on this pa^e^ consult consult the Richards Year Jiook 
the general Index, Vol, 75. Index, 

Interesting Facts Explained 

The feathery hydroids, 3-104-8 Voung jellyfish, 3—1 12-13 

Jellyfish that shine at night, 3— The comb jellies, 3-113-14 

107, 1 11-12 The ‘‘moss animals” or Bryozoa, 

The Portuguese man-of-war, 3— 3-114-15 

109-10 “Polic emen” of Bryozoa colonies. 

How a jellyfish kills its prey, 3— 

III 

'Fhings to Think About 
How are hydroids reproduced? food? 

What causes the “liquid fire” we During what time of day are jelly- 

somelinies see in the ocean at fish usually seen? 

night? Are large jellyfish dangerous to 

How are tlie [lolyps in a I Virtu- human beings? 

guese man-of-war ahJe to get What do large jellyfish eat? 

Picture Hunt 

What kind of animal is the “para- What animals produce the cold 
sol of the sea goddess”? j— lignt n the sea? 3—107 

105 What nables the Portuguese 

How can hydroid colonies save man-of-war to float? 3— no 

the life of a hermit crab? 3— How does a jellyfish swim? 3— 

106 III 

Related IMaterial 

What other animals give out cold of their tentacles? 3—90-91 

light in the sea? 3 -80, 102 What animals other than hydroids 

How are sea anemones and jelly- are used by hermit crabs for 

fish like each other in the use protection? 3""93"94 

Sufu'- ^ary Statement 

The hydroids are groups of free. Umbrella-shaped, hydroid 

jellylike polyps equipped with jellyfishes sail the seas and cap- 

stinging darts that paralyze their ture food w^ith their tentacles, 

prey. Uolonies of these hydroids Many jellyfish give out cold light 

are found attached to various ob- at night and produce beautiful 

jects in the ocean or swimming effects. 
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It takes a lifetime to learn to know the sea in all its day in a boat’s frail bottom, you will need to know 
moods; and if you are going to risk your life every how to handle her sail and how to yow her, too. 

DAINTY CHILDREN of the SEA 

Sea Moss, Sea Firs, and ""Fishes^* Made of Jelly Are Only a Few 
of the Strange Creatures That Father Neptune Has Invented 
to Brighten Up His Watery Kingdom 

NE of the most delightful things to do A rocky shore is a capital hunting ground, 
when we are staying at the seaside is especially after a storm or a very rough sea, 
to go treasure hunting on the shore, when all sorts of treasures are brought in 
We follow the ebbing tide, scanning the wet from the deep water, torn from the rocks 
sands and the low rocks as fast as they arc and hurled high and dry by the boisterous 
uncovered, in search of rare shells and tine waves. Among the wreckage, we are almost 
specimens of seaweed to add to our c^llec- sure to find some of the ^iretty, feathery- 
tion. We explore the rock pools down by looking things commonly called ‘‘sea lirs.^’ 
low-water mark to see if we can discover any In reality they are not seaweeds at all, but 
fresh inhabitants — little ocean waifs that something much more exciting, for each of 
have been carried inshore by the waves and these stiff, plantlike things was once the 
left behind in these miniature water worlds home of hundreds of quaint little polyp 
by the retreating tide. And we turn over people, closely related to the coral polyps 
the tangled heaps of stranded weeds to see and called Hydroids (hi'droid) or Hydrozoa 
what new wonders F’ather Neptune may have (hi'dro-zo'a). 

tossed ashore for us to see. There are a great many different kinds of 
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Above: Perhaps the 

handsomest hydroid of 
all comes from the seas 
of Japan, where it grows 
to be twenty-eight inches 
high and can be stretched 
to a leiiglh ui seven feet. 

In color it is an exquisite 
pink. Ho wonder the 
Japanese call it *'the par- 
asol of the sea goddess 
Otohime.’* 

a fairly goorl 
idea of what 
these strang(‘ 

things look ' , 

like when you The exqui 

find them thrown u|) on the shore. J^^e at th« 

When we j)ick up I he sea firs ^ ^thaii^i* 
on the shore, they are already 

- 1 1 11 1 • 'i T I ' Above itis) 

dead and all their beautiful nat- mossanimi 

ural coloring is gone. The little 

pohp town is empty and appears to bi' 

nothing more than a dry, yellowish -brown, 

rather stiff little bush, or a tangled tuft of 

•brown hair. But a sea fir with all its little 

inhabitants aliye anfl alert, standing erect 

and swaying gracefully in the currents of 

water as a tree bends to the soft summer 

w'inds, is a very different thing! Each b»‘'inch 

of the “fir tree” is crowded with the starry 

heads of the llowerlike jiolyp iieople, each 

head waving its crowai of tentacles from the 

top of its owni little cell, which stands out 

from the branch in the shape of a dainty, 

transparent cup or vase. 

The little hydroids are very much like 
their cousins the coral polyps. They are 
tiny 'sacklike beings witli a moutJi at the 


The stems 
branches on 
the polyjis live 
ange-colored or 
L golden, while 
•lyps themselves 

mous flowerlike 
I colony below is 
wn as Obelia. 


The exquisite crea- 
ture at the left is a 
hydroid, vastly large: 
than in life. 

Above it is a colony of 
moss animals, greatly 
enlarged. 




museums ^ 

glass models 

of delicate sea tw 

creatures of 
various kinds. 

are rosy pink, purple, or lilac. Their little 
cells are sha]>cd like cups, goblets, vases, 
or llasks, and are often decorated with 
lluted or scalloped borders. Some of the 
cells are always open at the lop, but 
others arc fitted with hinged lids that can 
])e o[)ened or shut like a trapdoor, as the 
polyps pop their heads in and out of their 
homes. 

Each little polyp living in a sea fir has a 
home of its own and is able to act quite 


105 


gFgcaffa8£E^ggg.?TEggggag.ygirrErg5iBBgBg«eMwg5ggE?inga:fggBgBgBEegsra5H5»™ 

THE STORY OF THE SEA 


independently. It can stay indoors or 
stretch its head out of the window, just as it 
feels inclined, and fish for its dinner without 
help or hindrance from its neighbors. But 
like the corals, every member of a hydroid 
colony is joined to all the others by its foot; 
when it catches and swallows anything good 
to eat, the food is actually shared by the 
whole community. So a sea fir might almost 
be described as an animal with a multitude 
of heads, like the hun- 
dred-headed Hydra of 
the old Greek legend. 

Some hydroid colonies 
have pol> 7 )Sso small that 
you cannot see them at 
all unless you have a 
strong magnifying glass, 
while in others the little 
animals are nearly as 
large as field daisies. 

Some grow on branches 
standing straight out all 
around a central stem, 
like a bottle brush; on 
other sea firs the branches 
are Uke little fans ar- 
ranged in corkscrew 
fashion round the stem. 

The fine, hairy kinds 
often form tangled 
clumps as big as a foot- 
ball. 

A few of the smaller 
hydroids live near ' the 
shore, attached to rocks, stones, shells, or 
seaweed in the deep rock pools; but they 
are such delicate, transparent little things 
that it is not at all easy to discover them. 
One of the smallest species of all, with stems 
as fine as hairs, is fond of growing on a shell 
occupied by a hermit crab; so the wee polyps 
are carried about and enjoy a coiii.tant 
change of surroundings. 

Trees That Grow under the Sea 

The finest sea firs grow in the deeper 
waters off the coast, where, if left undis- 
turbed, they may develop into sturdy little 
“trees” nearly a foot high, with a flourishing 
population of from eighty thousand to a 
hundred thousand polyp people. Each col- 


ony, no matter how large it may be, was 
originally started by one tiny speck of a 
thing, a baby hydroid called a “planula” 
(plan'u-la). This settled down on some con- 
venient si)ot and grew as a plant grows, 
putting forth branches, after its kind, on 
which the little polyps unfolded like opening 
flower burls. lake i)lants, loo, many hydroid 
colonies lose most of their buds when winter 
sets in. They fall from the branches like 
autumn leaves, to be re- 
placed by a new genera- 
tion of polyps the follow- 
ing spring. 

At certain times of the 
year several buds of 
quite a different kind 
appear here and there 
upon the branches of the 
sea firs. They are much 
larger than the ])oh'[> 
cui)s and have no open- 
ing at all. These big 
buds are the nurseries of 
tile colony, in wliich the 
hydroid children arc shut 
uj) out of harm’s way 
during the time when 
they are growing up. 
The nurseries are as 
transparent as crystal; 
so, through a strong 
magnifying glass, wc can 
see these water babies, 
tiny saucer-shaped 
specks of things growing inside. At last one 
fine day, when I lie children have grown too 
big to be kept an\ longer in the iiurscry, the 
buds burst, or open at the top, and the wee 
creatures come lumljling out into the sea. 

One would naturally expect that these 
young hydroids would be little transparent 
])lanulas, provided with swimming fringes as 
most young polyi)s are. Well, sometimes 
they arc, but not always; for the babies of 
certain kinds of sea firs behave in a most 
surprising way. When the nursery doors 
open, instead of little planulas an excited 
troop of wee jellyfishes come bustling out 
and start dancing and frisking about as if 
they v^ere full of joy at finding themselves 
at liberiy in the free and open sea. 



Photo by Amoncau Museum of Natural History 


This strange affair is a hermit crab, a little 
sefi creature that is ^oo lazy to grow his own 
shell, and so gets along by sticking his tail 
into the cast-off shell of some more industri- 
ous animal. He makes a useful steed for all 
sorts of hydroid colonies that fasten them- 
selves on his back and in return for the ride, 
help to hide him from bis enemies. 
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These “surprise babies’" are exactly like 
the big jellyfishes that swim lazily about in 
the ocean in the summpr and autumn days. 
But of course they are very much smaller — 
so small, in fact, that they can be seen dis- 
tinctly only when they are caught and jdaced 
in a wakrh crystal full of sea water under 
the eye cjf the microscope. Yet to all intents 
and purposes, these tiny things arc jellyfishes, 
just wee, transparent, gayly tinted umlirellas 
with a fringe of glittering rainbow-colored 


Some have a circle of vivid points of light 
bordering their dainty bells; others have one 
central lamp illuminating the entire animal. 
There is nothing more thrilling than to row 
or sail on a summer night out into a quiet 
bay and watch the dark waters sparkle and 
flash as millions of these living lights dart 
swiftly hither and thither like shooting stars. 
Sometimes the water is so bright with the 
multitudes of these phosphorescent jellies 
that we seem to be afloat on a sea of liquid 



PaiDted Especially for Tlii<i Work 

It is not the moon that gives these waves their pearly water with their own gleaming bodies till it shines like 

light. Millions of little sea creatures illuminate the molten silver — a sea of cold fire. 


tentacles all around the edge. Underneath, 
where the stick of the umbrella should be, 
is a tiny mouth. 

When the Sea Glows at Night 

Tlie hydroid jellies are the loveliest of tiny 
creatures. They have been compared to 
floating flower buds and fairy bells. What 
they lack in size they make up in numbers; 
the surface of the sea is sometimes tinged 
for miles by multitudes of these tiny colored 
bodies moving about together in enor. nus 
shoals. On still, sunny, autumn days cer- 
tain kinds of these wee jellies swarm in im- 
mense numbers ofl the coasts. 

But if they are like flowers by day, at 
night the jellyfishes gleam like jewels, light- 
ing up the sea with fire — called luminescence 
(lu'mi-n^s'(^ns)— as they glow and sparkle 
in the surface waters of the ocean. 


fire, rrere is no fear, however, that we 
shall be burned up, for there is no heat in the 
phosphorescent light given out by these tiny 
creatures. 

Now one w^ould imagine that after they 
had roamed about in the sea for a bit these 
little jelKdishcs would follow the example 
set by so many of their relatives. We should 
expect them to settle down sedately on some 
comfortable spot, change their shape and 
their ways, and become the founders of new 
hydroid colonies. But no, Ao thing of the 
sort ! These restless jellies never settle down. 
“Once a jelly, always a jelly,” seems to be 
their motto; and jellies they continue to be 
throughout the whole of their little lives. 
So they spend the warm summer and early 
autumn days merrily swimming about by 
opening and shutting their tiny umbrellas in 
the blue water. With their ever restless 
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All this is under the seal The old wooden pos^# are 
covered, not with vines, but with various sorts of little 
sea animals, such as the hydroids that look like tufts 


of the flowers we call Queen Anne*s lace. Two in- 
quisitive little fish are seeing what they can find, and 
a beautiful jellyfish— at the right is floating lazily by. 


tentacles they clutch everything eatable that 
comes their way. Of course they are often 
eaten up themselves, for although such tiny 
jellyfishes can hardly be very satisfying to 
hungry animals, they are swallowed in thou- 
sands by fishes and other .sea rovers. But 
the gay, careless life of these strange little 


creatures is not altogether a fruitless one. 
Although they do not found colonics, toward 
the end of the season some of the wee jellies 
who have not come to an untimely end pro- 
duce a quantity of very .small eggs, which 
are carried about in special nursery pockets 
underneath their umbrellas. 
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IMuilu Ijj N Y. Zoolutciciil i^ocioiy 

In various tropical seas where the bright-colored corals 
grow, live these strange fish called groupers. A few 
unhirky ones live in various large city aquariums, too, 
and there one may see them going through their paces. 
In only a moment they change from yellow to red, 
and then to a rich chocolate brown — and then, while 

When tlie eggs arc ready to hatch, the 
little mother-jelly loses her energy. Her tiny 
umbrella turns inside out; and as soon as 
her children make their escape into the 
water, she shrinks u|j and is dissolved away 
by the action of the sea. 

A Jellyfish’s Queer Offspring 

But what of the children? Are they wee 
jellyfishes too? Oh, no! They are not in 
the least like their parents. They are } n- 
ulas— just oblong, transparent specks of 
things covered with swimming fringes, as 
their grandparents were. After they have 
drifted about for a while they sink quietly 
down to the bottom of the sea and grow 
into sea firs! 

The curious life history of the hydrozoa 
is called an “alternation of generations,’’ and 


you stare, they change themselves back again! They 
can put on stripes or spots whenever they take the 
notion, and can shift them about under your very eyes. 
This change makes a grouper hard to see against a col- 
ored floor. The tiny bright-colored Hydroids 

have thu"! ‘ifluenced much larger forms of life. 

is one of the strangest of many strange stories 
of thi queer little people living in the sea. 

First, from the hydroid colony tiny, free- 
swimming jellies appear. These are the chil- 
dren of the sea fir. Then from the eggs of 
these jellvfishes come little planulas, grand- 
children of the sea fir. These planulas, in 
their turn, grow into sea firs again; and so 
the story goes on! 

A Craft That Never Comes to Port 

Some families of hydroid polyj)s jirefer a 
roving “life on the ocean wave” to staying 
at home, always fixed to the same spot. So 
instead of growing into sea firs they combine 
to form a wonderful little sailing vessel called 
a “Portuguese man-of-war,” in which they 
set forth on a voyage of adventure. 

The little ocean craft is really a wonderful 



affair. It consists of a 
large gas-filled blad- 
der, rather like an air- 
ship in shape, that 
floats on the water. 
On the top of this 
float, a low crested 
ridge acts as a sail to 
waft the fairylike craft 
along, while a tangle 
of pol>ps and long, 
wriggling tentacles 
trail in the water be- 
low. 

The long tentacles 
are armed with formi- 
dable batteries of sting 
cells. It is their duty 
to seize and sting into 
helplessness tiny fishes 
and any other small 
sea creatures they can 
catch as the boat sails 
along. Then the 
polyps — which are 
just so many hungry 
mouths — fasten on the 
victims and soon make 
an end of the poor 
things. A fleet of these 
‘‘men-of-war” sailing 
before the wind out in 
mid-ocean, their deli- 
cate floats gleaming 
like molten silver shot 
with soft hues of vio- 
let, purple, and blue, 
is one of the most 
charming sights you 
can imagine. 

Another of these 
wandering hydroid 
colonies goes by the 
name of ‘*by-the-wind 
sailor.” It is only one 
or two inches long and 
is like a fairy raft with 
a delicate, transparent 
sail tinged with rain- 
bow hues. All around 
the edge of the dainty 
craft a fringe of bright 



Photo by AiuerlciiU Museum of Natural History 


This handsome craft is the Portuguese man-of-war 
that sails the summer seas. Undler the pretty um- 
brella is a colony of hydroid polyps that see the 
world in this way. 


blue tentacles lashes 
the water and so helps 
to speed the little 
‘‘sailor” on its way. 

The big cousins of 
the little hydroid jel- 
lies arc quitti as inter- 
esting in th!3ir way as 
their smaller relatives 
— though when we see 
the great jellyfishes 
stranded on the shore, 
looking like nothing so^ 
much as uninviting 
lumi)s of blanc mange 
or jelly w'hich has noi 
i:)ropcrly set, they cer- 
tainly do not ajipear 
to be either interesting 
or beautiful. Tt isdifii- 
cult to move these 
wobbly things without 
breaking them; but if 
we can manage to turn 
one over we shall find 
that in the center of 
the lumpy mass is a 
round jo])ening into 
which we can easily 
push a stick or ]^encil. 
This is the mouth of 
the creature. It was 
hidden from view, 
when the jellyfish was 
swimming in the sea, 
by long, fluttering rib- 
bons called the “mouth 
arms.” 

A helpless jellyfish 
slowly dissolving away • 
in the sun on the sea- 
shore does not appear 
to best advantage. 
When alive and active 
in the water it is alto- 
gether a different crea- 
ture. With ribbons 
flying and fringes flut- 
tering^ it sails slowly 
and majestically along, 
opening and shutting 
its umbrella with 


no 



steady, rhythmic movements as regular as 
the 'Hick, tock, tick, lock"’ of a grand- 
father's clock. 

If we row out on a still summer day into 
the deep, quiet waters off the coast and look 
down o^er the side of our boat, we may 
chance t© see a shoal of great jellyfishes rise 
up from jlhe mysterious depths of the ocean 
and pass before our eyes in an end- 
less procession of dim, ghostly , , • ' 

shapes. They move away into / 
the distance or sink slowly out ^ 
of sight. We need to watch ^ 
very intently, as jellyfishes 
arc not easily detec ted 
in the moving waters. f 

They do not "jump to ill 

the eye,” as our French \ l \ 
friends say. Their semi- ’\ | I kII 

tran.sfiarent bodies — If f MM 

milky blue or a pale ^ w / 

shade v»i gn*en, brown, M I m 
or pur])lc — and th(‘ir \ m 
slow, graceful move- ’\ 
ments blend ]’)crfectly J ‘ I 

with the color and / f 

motion of the summer / [ IV g 

sea. Moreover; during f f 

the bright hours of the / 1 

clay the jellyfish, like I 

most sea creature?s, sink M 

dc^ejier in the sea, rising V H 

again to the surface ■ W 

after the sun has gone * jS 

I., . I V 

1 holij l»j AiUPiii'Hii Miisriiiii of 

The true jellyfishes There are different kindo 
vary in size from little niodei of one of them. 

.1 • a ,, .1 which it opens and she 

things hardly an inch 

in diameter to monsters measuring four or 
even six feet across. Some have wide, spread- 
ing umbrellas; others are bell-shaped, with 
the "mouth arms” hanging dowm in the 


sting of a large jellyfish is quite a difFerent 
story. A shrimp, a prawn, or a young fish 
is lost if it so much as touches one of the 
deadly tentacles. It is rendered helpless by 
the poisonous darts which jiierce its delicate 
body, and is then pushed whole into the 
mouth of its cajitor. Some jellyfishes actu- 
ally seize and swallow fishes larger than 
themselves, though of course such a 
. prize is not dispatched so 

, I . » ' ^ quickly as the smaller fry. The 

struggle to tear 
itself free from the terrible 
tentacles; but it is no use. 
The fish has no chance 
against the broadsides 
H| I If/ poured forth by its en- 
/ // emy. Yet, strange to 

Kn / il say, some of the big 

/ I jellies allows their um- 

^ brellas to be used as a 

1 kind of traveling tent 

1 ^ by certain tribes of lit- 

fishes. Shoals of 
young whiling are 
i) sometimes seen in the 

rim 1/ North Sea playing 

C# / I / f around a big blue jelly, 
W whisking their little 

\ tails and darting after 

r every scrapof food float- 

r ing by. Then something 

W suddenly alarms them 

% and they all dash for 

II...,. ry shcltcr “unflcr the old 

sre are different kinds of jellyfish, and here is a &ud tile jcl- 

lei of one of them. Notice the big umbrella Ivfish actuallv puts up 
which it opens and shuts to send itself along. ’ . , , . . ' . ^ 

W ith their imixirtinence 
and makes no attempt to capture theml 
Baby horse mackerel, young haddock, and cod 
take the same liberty with other big jellies on 
both sides of the Atlantic; and in American 


middle like a bell clapper. But all jelly- 
fishes, great or small, are bordered wi. a 
fringe of tentacles armed with batteries of 
stinging cells; and some of the larger kinds 
will sting you smartly if you brush against 
them while bathing. They are, however, not 
nearly so dangerous to human folk as is gener- 
ally believed; and the pain caused by their 
stings will pass off, as a rule, in an hour or two. 

To small, tender-skinned sea rovers the 


waters tiny butlcrfish behave in the same im- 
pudent way. The conduct of the little butter- 
fishes is even more brazen, for they have been 
seen to bite pieces off tlie fringe of the um- 
brella that shelters them. The big jelly retali- 
ates occasionally by catching one of its unman- 
nerly little guests and making a meal of him. 

Many jelKdishes are wonderfully brilliant 
at night. Some of the bigger ones glow in 
the dark waters like globes of white fire. 


Ill 




Others shine with a pale blue or greenish ments of jellyfishes, is forced with a deafen- 
light that comes and goes as they drift ing roar through a small chimney in the 
lazily along, trailing their long streamers rocks; a glittering column, like an illuminated 
behind them in the quiet summer sea. fountain, rises high into the air. 

Sometimes the entire jelly is luminescent, The end of the summer means the end of 
but in some species the mysterious light all things to most of the jellyfishes, h'ew, 
is confined to the tentacles and tlic border if any, survive the winter gales, except in 


of the bell or umbrella. They tro?:)ical regions, where voung iellies 

surround thefloatingjelly 
fish with a ring of pale, 
ghostly light or, in 
some cases, with a 
wonderful golden I. 

radiance. 

One beautiful little 
luminescent jelly is 
quite a common visitor 
on the New' England 
coasts. In the daytime 
he looks like a tiny glass 
bubble, but at night he 
gleams with a deep blue 
light. Such v'ast num- 
bers of these little crea- 
tures sometimes swarm 
near the shore on a 
calm warm night that 
they give a bright, me- 
tallic glitter to the 
weaves. 

Jellyfishes are very del 
icate and cannot bear be 
ing buffeted about. Toward 
the end of the year, when au 

tumn gales rage in the Atlantic, - 

the frail things are tossed where it mav live and grow 

about by the waves and ^ ^ ^ ^ in peace until the coming 

. .... , These danng little fish have somehow per- r i ^ 

swept in millions toward suaded the Portuguese man-of-war to let of the Sjiring. 

the coast, to be flung up The young jelly is at first 

on the shore or dashed and no one seems to know; any other fish ex- a tinv, transparent, pear- 
ground to pieces upon the cept his UtUe boarders would insuntly be 



tropical regions, w^herc yoijng jellies 
arc able to live and grow undis- 
turbed in warm, peaceful wa- 
ters. Yet, although nearly 
all the jellyfishes may per- 
ish in the autumn, there 
will be just as many 
lloating serenely in the 
summer sea the follow- 
ing year. For while 
the winter storms are 
raging, the children of 
these jellyfishes are safe 
in harbor, firmly an- 
chored in the quiet, 
sliallow w'atcrs. 

'fhese children, like 
the children of the hy- 
dro id jellies, are called 
[fianulas. After escap- 
ing front Uie eggs broad- 
cast into the sea by 
Mother Jellyfish, they 
spend a short time swim- 
ming about in the water, as 
most sea babies do. "J'hcn 
each tiny creature seeks a home 
for itself in some sheltered spot, 
w'here it mav live and grow 

^ in peace until the coming 

iow per- r 1 • ^ 

ar to let of the S])nng. 

young jelly is at first 


rocks. This rough treat- 
ment so excites the jellies that they light 
up all their lamps and shine with their ut- 


stalk — or rather by the end 
where the stalk should be — to its chosen base. 
In a little while a wee mouth with a circle 


most brilliance. P^very wave, as it breaks of tentacles appears at the free end of the 


on the rocks, is followed by a blaze of light, 
while the spray tossed skyward falls back 
in a shower of golden rain. 

One of the most w'onderful displays of 
these ‘‘living fireworks” is to be seen at 
Spouting Horn, on the New Pmgland coast. 


creature. It is then almost exactly like its 
cousins, the polyps of the sea fir colony. It 
grows and lengthens, gradually altering in 
shape until it looks like a pile of saucers, 
w'ith scalloped edges, placed one on top of 
anothc»-. By the time the little column is 


There the water, filled with gleaming frag- nearly an inch in height the worst of the 
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winter has past. Then one by one the 
saucers break away from the pile, turn up- 
side down, and swim ofT as tiny jellyfish. 
They now grow fairly rapidly, develop 
tentacles and streamers, and, if they are not 
gobbledfup by other sea creatures, become 
in due Vourse the large, handsome jellies 
that sail|thc summer seas. 

Gooseberries That Grow in the Sea 

There are a great many different kinds of 
sea jellies and although, of course, there is a 
marked family resemblance among them 
they are by no means all exactly alike. They 
vary in size, in sha]>e, and in color, and to 
some extent, too, they vary in their liehavior. 
For examfile, some little planulas instead of 
turning into a |)ile of saucers throw out a 
number of threads in all directions, like 
strawberry runners. All along these threads 
little budlike things spring up at intervals, 
like young .stiau berry plants. Then some, 
or perhaps all, of these buds grow into jules 
of young jelly fishes. So in the end, hundreds 
of big jellies may all have come from one 
tiny {)lanula! 

Before we leave the.se fascinating lamps 
and stars of the sea and introduce ourselves 
to some of the other interesting inhabitants 
of old l\at)ier Neptune’s kingdom, we must 
meet some of the little “comb jellies,” or 
^‘glass gooseberries,” as they are often cal!'\l. 
They are too im]H)rtant to be passed by 
without having any notice taken of them. 

Comb jellies live in immense numbers 
almost everywhere in the surface waters of 
the ocean. In warm, tropical seas and in 
the cold waters of the 


most sure to be found at certain limes of 
the year. They are, with a few exceptions, 
tiny things, not much bigger than hazel- 
nuts, and look like wee melons, pears, apples, 
gooseberries, pixy caps, or thimbles, all made 
from the clearest rainbow-tinted glass. In- 
stead of carrying fringed umbrellas these 
lovely little crystal globes are divided Icnjgth- 
Avise by eight bands covered with cross bands, 
or combs, of finest hairs. The.se cornhs act 
as paddles. As the little jellies paddle them- 
selves about, the constant rippling movement 
of the fine hairs causes lovely rainbow colors 
to play over the transi)arcnt bodies of the 
little creatures. 

A “glass gooseberry’^ has no sting cells 
like other jellies. It is [mnddod, instead, 
with twu long, fine, feather}' streamers cov- 
ered with tiny blobs of sticky stuff that 
holds fast the wee floating sea hdk who 
chance to brush against it. The gooseberry 
whirls and twirls about in the water, trailing 
its sticky fishing tackle behind it; but if it is 
startled, the funny little thing hastily draws 
in its streamers and packs them aw^ay in two 
handy little side pockets. 

Pink Thimbles for the Mermaids 

One beautiful comb jelly, named Beroe 
(her'o-e), differs from all tlic others in having 
slrcamers. It is larger, too, than the glass 
gooseber ies and not quite so transparent. 
Beroe i- I'ound floating near the surface of 
the sea in most {)arts of the world; it may be 
known by its .shai)e, wdiich is like a thimble, 
and by its pale pink color. 

But the most remarkable of all the comb jel- 
lies is “Venus’ girdle,” 
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Zooloffieal Society 

If you had an eye like a microscope, a little colony 
of moss animals would look like this to you. The 
squirrel fish down in the comer finds them a charm- 
ing sight, for he has discovered that they make an 
excellent meal. 

Ttisone of the most beautiful siglitsof the sea, 
moving in the daytime with graceful, coursing 
movements like a long silvery ribbon gleam- 
ing with violet lights. At night it shineS 
with a brilliant orange luminescence. 
These jellies are sometimes two or three feet 
in length, and are so delicate that it is almost 
impossible to remove them from the sea with- 
out breaking them. 

Animals That Look like Moss 

When looking for sea firs and other treas- 
ures among the tangled heaps of seaweed 
turned up on the shore, we are almost sure 
to find one or two bunches of leaflike things 
that have a faint, curious smell rather like 




interesting than they appear to be at first 
sight. 

Now, as you may have guesSfcd, these dull- 
looking bunches, which are called ‘‘sea mats” 
or “.sea wrack,” are not weeds at all. Like 
the sea firs, they are animal colonics, and 
were once inhabited by a huge and thriving 
population of odd little creatures called 
“moss animals,” or Bryozoa (brl'6-zo'a). If 
we look at one of the loaves through a mag- 
nifying glass we see that the pin pricks arc 
not really round, hut are almost the shape 
of round-toed shoes, all arranged in neat 
rows with the toe of one shoe overlapping 
the heel of the one just above it. 

Snug Homes for Curious Water Folk 


the scent of geranium leaves. The leaves 
are flat and stiff; one might almost imagine 
that they had been cut out of pale brown 
paper and pricked all over with a pin by 
someone who had nothing better to do. 
But do not throw these papery bunches 
carelessly aside as things of no consequence, 
for like so many other strange things that 
come out of the sea, they are much more 


Each of the round-toed shoes represents 
the home of a little moss animal. At the 
top are four small, transparent horns — two 
on each side — and in the center, near the 
top, is another semicircular mark, a round 
hole, or what appears to be a tiny pair of 
lips. These are the windows of the house, 
either tightly closed, wide open, or open just 
a little way, as the case may be. Through 
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these windows the tiny owners of the houses 
pop their heads when they wish to know 
what is going on in the world outside. 

Moss animals are in no way related to 
the hydroid polyps. They belong to a 
higher rice of sea creatures and are not so 
dependent on their neighbors as the simple 
little hy^roids are. But the cells in which 
the moss animals live are all connected by 
a soft, sensitive lining; when danger threatens 
any of the community the news is probably 
sent by wireless along this lining to the rest. 

How Moss Animals Got Their Name 

On every square inch there are hundreds 
of busy little neighbors living side by side. 
When all their feathery heads are stretched 
as far as they will go out of the windows of 
their houses, the sea mat looks just as if it 
were covered with the softest, finest moss, 
'rhis is why these tiny sea folk arc called 
^‘moss animaU.” 

Each moss animal has no less than thirty 
long, fine tentacles arrangerl in a circle round 
its mouth, forming a kind of funnel. There 
arc no sting cells on the teiitac'les, but down 
each side is a fringe of fine hairs, like the 
bands of cilia on the comb jellies. The con- 
stant lashing of these hairs sets up little 
whirlpools in the water. All sorts of tiny 
things, as they lloat by, are caught in the 
whirlpools, sucked down the feathery f.in- 
nels, and swallowed In' the hungry, open 
mouths of the moss animals. 

Do Sea Folk Have Policemen? 

They are highly nervous and extremely 
cautious little beings. How'cver intent they 
may be on catching their dinner, a shadow 
passing overhead, or a Hick from the tail of 
a small fish swimming past in a hurry, sends 
all the moss animals indoors in a panic of 
alarm. Iwery featliery head disappears in 
a twinkling and all the little wdndowi. ire 
shut up with a bang. 


Some of these odd little creatures have ac- 
tually a kind of police force attached to their 
colonics, whose du it is to warn off all 
unwelcome intruders when the inhabitants 
are busy fishing, and keep the city clean 
and in good order. These particular moss 
animals are called ‘‘bird^s head” Bryozoa. 
Their homes are built up in the .shape of a 
bushy little tree, some two or three inches 
high. Guarding each cell is a queer-looking 
object like a vulture’s head on the end of 
a long, snaky neck. These birds’ heads 
twist and turn about, snapping their beaks 
angrily at everything that passes. They 
pick off any bit of rubbish that falls on the 
city and iling it indignantly away or seize 
and shake any tiny animal that ventures 
too near. Sometimes several birds’ heads 
will ail clutch the poor thing at once, pulling 
and tugging at It until it is torn to pieces! 

Other colonics replace these ‘'policemen” 
with a nuni])cr of long whips, or “lashers,” 
that beat ihc water furiously to keep tire- 
some visitors at bay. 

When Crabs Collect Moss 

There arc a great many kinds of these 
strange moss animals. Most of them live 
in deep water, though a few specimens may 
sometimes be found in the low rock pools. 
Some grow in bushy tufts or graceful sprays 
on tlic o cks or on coral reefs; others spread 
a lacy i*> twork of cells over old shells or the 
fronds of seaweed; otheis, again, grow up 
into i»oa mats; and some even fi.x themselves 
to the backs of crabs — who ought to be glad 
enough of this strange camouflage. 

Almost eve^>"^vhe^e under the sea some of 
these little moss animals are to be found, 
from the warm tropical waters to the cold 
seas of the i)olar regions. Those living far 
out in deep water often form large colonies, 
reminding ns of masses of coral, although 
they arc in no way related to the little coral 
polyps. 
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These are magnificent crests for a mere worm to wear. till these serpulas get hungry! They will stand up in 
All the creatures have drawn themselves part way into their chimneys and lash the water with their crown 
their tubes, and the one on the right has folded his tentacles. All over the rocks around them are delicate 
plumes neatly and is probably sound asleep. But wait little moss animals, or Bryozoa. 

The STRANGEST WORMS of ALL 

If You Are Thinking of Being an Architect, Just Study the Homes 
of the Worms That Live in the Sea 


IIK sea ])eoplc do no! always enjoy 
a perfectly peaceful, carefree life in 
llie \\ underfill salt-water kingdom. 
Danger lurks on every side. Unless you are 
very big and strong or wonderfully quick and 
spry, you do not Jlaunt abcnit too oi)enly in 
the great water highways, attracting the . - 
tcntioii of hungry sea rovers ready to snap 
you up without a moment’s hesitation. 

Many of the larger creatures are armed 
with terrible teeth, strong, cutting claw.s, or 
sharp spines with which to defend them- 
selves or to attack their foes. The lesser, 
weaker folk, who are unable to fight, resort 
to all sorts of cunning devices to enable them 


to hold their own in the struggle for life 
that is always going on under the sea. The 
soft sj'ionges have thin, prickly spicules 
(spTk'uU and an unpleasant smell, which 
makes other creatures give them a wide 
berth. The .anemones, corals, and hydroids 
rely on their batteries of stinging threads 
both to capture their food and warn off 
their enemies. The coral jx?oide and the 
hydroid polyps, moreover, have strong, 
stony fortresses or prickly sea fir colonies 
into which they can retreat when danger 
threatens. The moss animals retire into 
their houses and shut their windows up 
tightly against intruders, or scare them 
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away with their lashers and funny, snapping a number of rings 
birds’ head police guards. Other sea crea- worms, which arc 
tures disguise themselves, dressing up in all spines and bristles, 
sorts of odd ways the better to deceive their projecting from tl 
natural enemies. A great many small folk classes may again b 
simply hide in the sand and mud or tuck ing” worms and “si 
themselves out of sight in holes or rocky One of the neatcF 
crevices. The more industrious among them is built by a worm 
build tubes and towers 
and chimneys where 
they may live in peace 
and escape the eye of 
those who seek to de- 
vour them. 

Among the more 
feeble sea folk are a 
number of smallmarinc 
worms. You would 
gaspwithastonishment 
if you could see the 
vast hosts of these 
wriggling creatures, of 
all sorts and sizes, that 
lie buried in the mud 
and sand in the shal- 
low water round tlie 
coasts and still further 
out to sea. They arc 
a strange collection of 
animals, not, as a rule, 
at all like the com- 
mon, or garden, earth- 
worms. Some, to be 
sure, are horribly ugly; 
but others are really 

lovely things, which it Photo by Aiaorloan Museum of Natural Uuitory 

is diflicult to believe are Here is a member of the family of the handsome 
onlv hiimblp wnrTne fabeUa worms. His head is gorgeous with a pair of 
y numoie worms. feathery fans that are of great use to him in digging. 
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onlv hiimblp wnrTne saoeua worms, ms neaa is gorgeous with a pair of 
y numoie worms. feathery fans that are of great use to him in digging. 
Not all sea worms H is not hard to see why certain members ot the 

are feeble folk. Some 

are horrible monsters, terrors to all little est, feathery plumes, 
sea dwellers, including tlieir own small rela- begins tosway about; 
tives. These worms wander about, boldly cry plumes are the gi] 
seeking whom they may devour. But the means of which it 1 
majority are shy and retiring in disposition, ments produce curr 
lying in burrows under stones or in neat which minute parti( 
little homes which they build for themselves, into its mouth. 

There are so many tribes and families of The trapdoorwith\ 
these humble creatures living in the sea that itself indoors is cont: 
they are really quite bewildering. We may animal’s feelers. Ins 
class them roughly as “smooth” worms, it widens out at the t 
which have long, smooth bodies made up of a perfect stopper to tl 


a number of rings or joints, and “bristle” 
worms, which arc distinguished by having 
spines and bristles, or tufts of stiff hairs, 
projecting from their sides. These two 
classes may again be divided into “wander- 
ing” worms and “stay-at-home” WDrms. 

One of the neatest, daintiest little houses 
is built by a worm of fairylike siz^^ and ap- 
pearance named “spi- 
r o r b i s” (spl-ror'bis) . 
Fronds of seaweed are 
often seen dotted all 
over with tiny white 
shcll-likc things no big- 
ger than a pin’s head. 
If we look at them 
through a magnifying 
glass, we see that they 
are really delicate 
tubes, twisted round 
like a coiled-up rope. 
These arc the homes of 
spirorbis worms, made 
by their owners from 
the carbonate of lime 
they extract from their 
food. There they live 
secure, carefully shut- 
ting themselves in 
with a little trapfloor, 
which fits the opening 
of the tube like a lid. 
The spirorbis never 
leaves its home alto- 
gether. When in need 

tural Hwtory qj. ^ frcsll 

family of the handsome supply of oxvgen, the 
IS gorgeous with a pair of ^ ® , 

eat use to him in digging, trapdoor opens and a 

head, crowned 
With a circlet of fin- 
est, feathery plumes, cautiously appears and 
begins tosway about in the water. The feath- 
ery plumes are the gills of the little worm, by 
means of which it breathes. Their move- 
ments produce currents in the water, by 
which minute particles of food are swept 
into its mouth. 

The trapdoor with which the spirorbis shuts 
itself indoors is contrived out of one of the 
animal’s feelers. Instead of being feathery, 
it widens out at the tip like a spoon, forming 
a perfect stopper to the open end of the tube. 






J'butu by American Muhoiiih nf Natural lliAtory 

Dig just a little way below the bottom of any shallow 
pool along the seashore, and this is the squirming 
mass you will find. But look at them carefully and 

Worms are not at all st)cial)le in their ways. 
They roam about all by themselves if they 
are wandering worms, or live alone in solitary 
state in their own private houses if they be- 
long to the home-keeping varieties. ^Tany 
tube-building worms, to be sure, build their 
houses side by side, so close together that 
they look like chimney stacks crowned wdth 
as many chimney pots, from which the feath- 
ery heads of the worms pop up like gayly 
colored chimney sweep’s brooms. Hut this 
is more or less an accidental arrangement 
that occurs when a number of tube builders 
belonging to the same family happen to fix on 
the same spot for their building operations. 
Each chimney is erected quite independ- 
ently by a separate worm. The neighbors 
are not connected one with another as the 
moss animals- and hydroids are, although 
their tubes are often twisted and tangled up 
together when the little builders are so closely 
packed that they get in one another’s way. 


see the fine bristles all along their sides. They spend 
their lives burrowing about in the roots of the eel 
grass growing above them. 

Wharf j)iles, old jaeces of half-buried tim- 
ber, rocks, stones, and old shells are all 
favorite building sites for these little home- 
makers. Compact masses of w^orm tubes 
formed by hundreds of busy workers are 
often left uncovered when the tide goes 
down. They look like sandy rocks upon 
the shore. Some worms bury their tubes. 
They leave two or three inches sticking up 
above ground in order to prevent their houses 
from being choked with soft sand and mud, 
or their feathery gills from being clogged 
when the heads are pushed up into the 
water to breathe and collect lloating food. 
Some fi.K their tunnels on shells occupied by 
old hermit crabs, and so get carried about 
from place to place, enjoying frequent 
changes of air and scenery without any 
trouble to themselves. Others, called ‘‘quill 
worms,” live in transparent tubes rather 
like the quill of a feather, and drag their 
houses with them wherever they go. 
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One of the most interesting of the tube- 
building worms is the “fan sabella” (sil-b^^l^a), 
a really handsome fellow with a gorgeous 
headdress in the shape of two large fan- 
shaped, gayly colored gill tufts composed of 
no less than seventy or eighty feathery 
plumes. They may be 


There are several different kinds of sabella 
worms; all have fan-shaped headdresses, 
many of them, especially those in the tropic 
seas, rivaling gay butterflies in their brilliant 
and beautiful coloring. They are very in- 
dustrious folk, always repairing and adding 
to their houses. Most 


of a pale straw color j ^ ■— 

or pearly white, all 
])anded and spotted 
with red, orange, 
green, yellow, and 
brown. When these 
fans are unfurled, 
swaying gently from 
side to side in the 
clear water, they look 
like strange but beau- 
tiful flower heads. 

1^he fan sabella is a . 
large worm living in a 
tube from twelve to 
fifteen inches long and . c 
about as big around , . 
as a lead pencil. The ^ 
tube is made by its , , 
owner, with mud or 
fine sand grains all /‘; 
plastered smoothly in 
place, and is as soft 
and flexible as a length ; r 
of indiarubber tubing. 

A number of these 
worms often live side 
by side half buried in | 
the mud or sand on 
the seashore just 
above low-Wtater i 
mark. The tops of I 

their houses may be Photo by Amencau Muaouui of Natural Hiatory 

seen when the tide is This capable sea worm lives in a tube and belongs to 
out standint; erect same group as the serpulas. His handsome crown 
^ f 1- 1 tentacles is covered with little eyes so sensitive to 

like a forest of little light that they tell him of even a shadow approaching. 

rirktc Tf flower Stalk on his head is really a neat 

cnimney pots, ii when 

these tubes are ever he goes indoors. 


crowned by a drop of water just rising 
above the edge, we may know that the own- 
ers of the houses are within, ready to rise 
to the surface as soon as the refreshing 
waves ripple over them once more. But 
dry tubes are empty, and the once active 
little inhabitants dead. 


Lucn JHJU3c:a. ivxusL 

— • n ‘ work is carried 

on at night.' But some 
of the little builders 
appear to labor almost 
incessantly, both 
night and day. Cer- 
tain small members of 
the Sa])ella family 
seem to be unable tf) 
stop, and go on and 
on adding to the tubes 
until they arc ever so 
much longer than the 
worms themselves. 

Each worm has its 
own ideas on the sub- 
ject of house building; 
one wnll use nothing 
but the softest mud, 
another chooses only 
the finest sand grains. 

TtHs a most inter- 
esting sight to see one 
of these little tube 
builders at w^ork. 
Round the base of its 
feathery plumes is a 
kind of velvety collar, 
divided into two little 
lappets. These the 
worm uses as trowels 
to beat and smooth 
Nutiiral Hivtory the building material 

ives in a tube and belongs to into position after it 

lias been collected in 
nth little eyes so sensitive to , 

f even a shadow approaching, the funnel formed by 
in his head is really a neat fp-itVifirv fnne 

> can cork up his tube when- leatnery lans. 

ever he goes indoors. The sabella twists and 

I turns its head about, sweeping the water 
to extract the liquid mud or floating par- 
g tides of fine sand, while the little trowels 
y work away vigorously pounding and mold- 
t ing the stuff into shape. All the tubes 
e have a silky lining, soft and fine as spi- 
der’s web. The worm climbs up and down 
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The two tall chimney stacks belong to plume worms, 
with one of them split down part way to show its 
owner at home. The shorter chimney stacks belong 
to trumpet worms; and at the left is a knot of writhing 


bristle worms that do not bother to build themselves 
a tube. Above this sandy bottom are some two feet 
of water in a shallow seaside pool. And what a busy 
place it is when all its folk are hungry ! 


in its tube, and when its head is out of doors 
prevents itself from falling to the bottom of 
its house by clinging to the lining with its 
bristles, which are arranged in bunches all 
down its sides. 

A Worm That Builds with Lime 

Those twisted, stony-looking tubes that 
we often see stuck fast by one side to old 
oyster shells, are the work of the scrpula 
(ser'pu-la) w'orms. They are made, like the 
coiled homes of thespirorbis, from the carbon- 
ate of lime extracted from the food swal- 
lowed by the clever little builders. On the 
seashore these worm lubes, all twisted and 
tangled into knots, abound on almost every 
old shell and boulder, and on the under .side 
of rocky ledges. Nearly every shell, broken 
bottle, or piece of pottery dredged up from 
the depths of the sea has a clump of these 


dirty- white, rough-looking pipes zigzagging 
over it. 

These tubes are much longer than the 
worms who live inside them, and have 
trumpet-shaped openings wdiich may be 
slopped up wdth things that look like scarlet 
corks whenever the owners of the crooked 
houses do not wdsh to be at home to visitors. 
The “cork” is a solid, cone-shaped stopper 
on the end of a long, Ilexible stem. It is 
really one of a pair of feelers, though the 
second feeler is so small that the serpula 
appears to have only one. 

Woims That Disappear like Magic 

The feathery crowns of little serpulas are 
quite as brightly colored as those of the 
sabellas, and the “operculum” (o-pQr'ku- 
Wm), as the stopj^er is called, is a most 
beautiful little thing. It is usually scarlet 
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or orange-colored, sometimes ringed with way across the creature s back. When the 
pure white. serpula wishes to retire in a hurry, it simply 

These little tube builders must certainly clutches the soft lining of its tube with these 

have eyes in their heads, and very sharp hooks, contracts its muscles, and is dragged 

ones too, for the slightest shadow in the down in a flash! There are no less than 

water sends them indoors in double-quick nineteen hundred of these hooks and as 



Photo by Amerioan Museum of Natural History 


Over these few square feet of sandy bottom just under chimney tops of the plume worms. One has been 
the water of a little low-tide pool are scattered the split open for you to see the plan of the creature’s home. 


time. At the first suspicion of danger the 
feathery heads disappear with a jerk and all 
the little trapdoors are clapped to in a light- 
ning flash. So quickly does this happen that 
it almost takes your breath away and leaves 
you wondering how on earth the funny little 
creatures accomplish their wonderful 'Van- 
ishing trick.^’ 

fourteen Thousand GrappUng Hooks 

Well, it is done in this way. The serpula’s 
feet — which are like a row of pimples all 
down each side of its body — are fitted with 
rows of tiny curved grappling hooks, which 
extend along the top of each foot and half 


each one is cut up into sfeven sharp teeth 
the serpula has in all about thirteen or four- 
teen thousand little grappling hooks with 
which to haul itself backward into the fast- 
ness of its tubular castle. But this is not all. 
The hindmost feet of the little worm — which 
is barely an inch and a half long — are differ- 
ent from the rest and are used as mops and 
scrapers to clean out tlie smaller end of the 
tube. 

The Terebellas (tSr-e-bSl'a) are another 
distinguished family of tube-building worms. 
They work on quite a different plan from 
the sabcllas or the serpulas. Their houses 
rise from the sand like tiny tree trunks. 
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with a circle of bent and twisted twigs ar- 
ranged round the top. They are made with 
sand, tiny stones, and wee bits of broken 
shell. These worms have not the beautiful 
head fans of the other tube dwellers you 
■ have just noticed, but round the mouth and 
the brighj: scarlet gill tufts, about a hundred 
long threadlike feelers wave in the water 
when the tercbclla is on the lookout from 
the top of its tower. 

Its feelers, or tentacles (tCn'ta-k’l), are the 
tools with which the 
little workman picks 
uj) its building ma- 
terials from the .sea 
fl o o r . They arc 
grooved throughout 
their entire length, and 
the grains of sand, the 
tiny stones, or the 
little pieces of shell sli[) 
along the groove to the 
worm^s mouth, 't here 
they arc moistened 
and coated with a kind 
of cement, and then 
j^laced in position on 
the edge of the tube. 

One of these little 
creatures has been 
named the ‘‘sand 
mason’’ on account of 
the neat and work- 
manlike w'ay in which 
he builds up his tower. 

Another — one that 
uses stone — is called 
the “stone mason” or 
the “potter”; and a terebella whose house is 
entirely made of broken shells is known as 
the “shell binder.” 

These tube builders always stay at home. 
Once they have built up their towers and 
chimneys, or long wriggling pipes, they never 
leave them. That is to say, they do not 
leave these shelters of their own accord; 
they arc sometimes pulled out and devoured 
by greedy sea creatures, including some of 
their own wandering relatives. There are 
some small bristle worms, however, that like 
to have occasional outings. So when they 
wish for a little change they leave their tubes, 


which are merely thin, jellylike cases, and 
go off for a swim, paddling along through 
the water tail first. Of course they cannot 
go back home again when they are tired of 
wandering about, but this does not bother 
the worms at all. They quickly form new 
cases, which arc made simply of hardened 
mucus (mu'kus), a slimy substance that 
comes from the worm’s own body. 

Then there are hosts of worms who do not 
worry to make houses of any description, 
but are content to 
bury themselves in the 
soft, wet ground. 
Many of these hermits 
seldom leave their bur- 
re w s . They live 
merely by sw'all owing 
the mud or sand for 
the sake of the small 
quantity of digestible 
matter it contains. 
Others hide by day 
and come out at night 
to hunt for food. Sea- 
weed and even sponges 
are eaten by some of 
these worms; but most 
of them prey on 
shrimps, baby crabs, 
or small shell dwellers; 
and some of the un- 
natural creatures ac- 
tually eat each otlier! 

They arc a strange 
company, these wan- 
dering worms of the 
sea. Many are bril- 
liantly colored, the tint sometimes being due 
to the animal’s red, pink, or green blood. 
Most of them possess feelers or tentacles of 
some kind and spines or bristles of varying 
lengths. The breathing gills of wandering 
worms arc usually arranged in little tufts at 
intervals all down the sides of their long 
bodies. 

Fireflies of the Sea 

Some have as many feet as a centipede, 
and can move over the ground and the rocks 
at an astonishing rate with a rhythmic, 
gliding motion. Others have feet like pad- 



I’hoto by Auioncao Museiiiu of Natural llutory 


This strange worm lives in a siphon which he has 
built himself among the roots of the eel grass grow- 
ing in a shallow seaside pool. Because the walls of 
his tube are very much Uke parchment he is called 
the parchment worm. He does not always live alone, 
for often tiny crabs come to share his dwelling 
with him. 
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dies; so they can swim easily and gracefully. 
Several sea worms are Juminescenl (lu'- 
ml-n^s'5nt), gleaming in the darkness with 
blue, violet, and green lights as brightly as 
the fireflies that flit about the South Ameri- 
can forests at night. Some will give genuine 
firework displays at times. If startled or 
annoyed they seem actually to blaze with 
excitement, and dart away through the water 
leaving a shower of fiery sparks in their wake. 

Among the most determined hunters of 
the sea are the ribbon worms, or ^ ^boot-lace 


When the tide is out a ribbon worm may 
often be found all twisted and tangled up 
into a knot under a flat stone low down on 
the seashore, hiding from any possible danger 
until the water flows in to cover it again. 
It is no use trying to unravel the creature, 
for although it is no thicker than a piece of 
stout string it may be several yards long. 
It is so very soft, too, that it is ifiorc than 
likely to break in two if we handle it, which 
would be embarrassing for us. The worm 
would not be unfliily inconvenienced by the 



}*hoto by Amarican Muaeum of Natural Hicitory 


This clever suggestion for a fur ^eckpiece is a picture 
of the upper ^ and under sides of the curious scale 
worm. He lives among seaweed and rock crevices 
along the shore, and is about two inches long, with a 
back that is protected by a double row of overlapping 
scales, and legs that are armed with bunches of golden 


bristles. Spear-shaped tentacles and spines stick out 
from his head and between his legs. But besides this 
formidable armor he has an amazing trick to protect 
himself when pursued. For he casts off luminous 
scales that a hungry fish is sure to take after, while 
the wily worm makes his escape. 


worms,*’ as some of them are called. They 
have very long, smooth, ribbonlike bodies 
without any spines or bristles. Some of the 
family, for there are many of them, arc to 
be found haunting the shallow coastal waters 
in most parts of the world. 

Certain of these creatures arc veritable 
sea serpents, thirty feet long or more; others 
hardly measure an inch. But they are all 
fierce and greedy, and will eat almost any- 
thing dead or alive that they can manage 
to swallow. They ruthlessly pursue and 
devour small sea folk of all sorts. The canni- 
bals pull the little tube builders out of their 
homes and gobble them up, or make a meal 
of any of their own relatives that they are 
strong enough to overcome! 


accident. Both halves would at once wriggle 
off as fast as they could go. The tail end 
might live and move about just as it was 
for a long time. The head end would pro- 
ceed to grow a new tail, and all would soon 
be right again. One very large species be- 
haves in an even more astonishing way. If, 
as frequently happens, it accidentally breaks 
itself into several pieces, each broken part 
grows a new head and a new tail and be- 
comes a complete and separate worm! 

As if their long, lanky bodies were not 
long enough already, these worms are able 
to stretch themselves out to a surprising 
degree. They have, too, a curious tongue, 
or proboscis (pr6-b6s'ls), that looks like a 
long thread, armed, as a rule, with a sharp, 
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pointed spine. This proboscis 
out of the mouth a long way 
fine weapon for attacks or de- 
fense, or a useful tool with 
which to pull the poor little 
. tube dwellers out of their 
chimneys. The worm can 
draw this^jroboscis back into 
its mouth as rapidly as it pro- 
jects it, turning it inside out in 
the process, just as you might 
turn the finger of a glove in- 
side out if you fastened a 
string inside the tip and gave 
it a sharp pull. Sometimes the 
])robosris is shot out with such 
a violent jerk that it breaks 
off; hui the disaster is soon 
remedied, for the worm 
quickly growls a new one. 

Most sea worms, and, in- 
deed, many other sea crea- 
tures, are aide lo replace cer- 
tain parts of their bodies if 
they have the misfortune to 
lose them; but few possess this 
wonderful i)ower of ‘^regene- 
ration’^ (re-jen'er-a'shun) to 
such a remarkable degree as 
the curious ribbon w^orms. 

When the tide is out and 
the sun is down a strange little 
animal is often to be seen wan- 
dering about on the glisten- 
ing sand close to the water’s 
edge, or crawling briskly over 
the rocks and stretches of 
coral sand in one of those 
lovely “sea gardens.” This is 
the “sea mouse,” a quaint 
little creature only a few 
inches long, with a broad back 
covered with a soft, furry, 
mouse-colored coat. Unless 
you had received a hint, I do 
not believe you would ever 
guess that it is one of the 
great army of worms that live 
on the borders of the salt- 
water world, for it is the 
most un wormlike worm you 

Except for its furry coat it 



can be shot like a mouse, either. It is somewhat the 
and makes a shape of a long, Hat egg coming to a blunt 

ix)int at both ends, or rather, 

I should say, of half an egg cut 
in two lengthwise. Its back is 
rounded but its under side is 
Hat. It would be difficult to 
tell which end was w^hich if it 
w’ere not for tw^o little horns 
that stand out from the i)oint 
of the animal’s head. The 
Ijack of the sea mouse is pro- 
tected by a kind of armor of 
flat, homy scales; but you 
cannot see this, for it is quite 
hidden by the thick fur coat 
the creature wears on top of it. 

So far, there is nothing 
particularly striking about the 
little animal. But standing 
out all around it is a marvel- 
ous rainbow fringe of the 
finest, softest hairs, gleaming 
wdth bright tints of green and 
yellow, blue, puri)le, and 
orange, like the breast of a 
humming bird or the gorgeous 
feathers in a peacock’s tail. 
It is one of the most beautiful 
of all the sea wrorms. 

The little sea mouse has 
another, more romantic name. 
It is called “Aphrodite” (af'- 
ro-di'tc) after the Greek god- 
dess of beauty, who w^as said 
to have risen from the rain- 
bow^-tinted sea foam as it 
broke upon the sands. This 
high honor was bestow^ed up- 
on the humble little sea w’orm 
on account of the pretty, 
many-colored halo wdth which 
it is surrounded. 

Ai)hrodite, or the sea 

I’liulu by F. M'U'iiu l»uuc«n . • 

mouse, whichever you may 

but the spine of some fish or reptile, t house tO call it, IS a timid 
Yet this is the parchment worm— little Creature. It spends most 
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mouse, whichever you may 

but the spine of some fish or reptile, t house tO call it, IS a timid 
Yet this is the parchment worm— little Creature. It spends most 
of course very much enlarged. It - , . t - i 

is a highly luminous creature, and of the daylight hours buried 

gives off a vivid bluish-green or sand or hidden upside 

violet light. / 

down under a stone, though 
can imagine. it is quite able to defend itself. Mixed with 
is not much its long, fine hairs are a number of sharp- 
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Photo by F Marlin Duncan 


At the right is a life-size view of the hairy back of the 
strange little sea mouse. Under the feltiike covering 
are scales. The long rainbow-colored bristles all 
around the edge are what give the creature the poetical 


name of Aphrodite. At the left is a view of its under 
side. You can see clearly all the twenty or more pairs 
of fleshy **false feet” on which the sea mouse can run 
so fast over the sand. 


pointed bristles, which this peculiar worm, 
like a hedgehog, erects if it is alarmed. 

It is very funny to sec a sea mouse cau- 
tiously emerging from its retreat. First the 
sand in which it is hiding begins to heave 
and rise up in a little hump. The hump 
grows higher and higher. Suddenly it breaks 
and Aphrodite tumbles out, usually alighting 
on its back. It certainly does not look like 
a goddess of beauty now! It is just a small, 
wriggling bundle of wet sand. But the funny 
little thing soon rights itself, shakes itself 
free, and if the coast is clear starts off in 
search of its supper. So it putters about in 


search of its prey; for the sea mouse eats all 
sorts of other little sea folk, including many 
of its smaller relatives. It can run very 
fast if it is frightened, which is not surpris- 
ing, since it has no less than forty pairs of 
tiny feet beset with bunches of stout bristles. 
The latter are useful, too, for digging. 

Besides its other accomplishments Aphro- 
dite is an expert swimmer and sometimes 
ventures out into deep water. If it ventures 
too far, however, it runs the risk of never 
coming home again; for if it chances to meet 
with a codfish the pretty little thing will 
probably be gobbled up. 
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Reading Unit 
No. 7 


FROM CUCUMBERS lO STARS 


Note: For basic information 
not found on this pa^c , consult 
the general Index, Vol. /j. 

Interesting Fi 

How a starfish breathes, eats, and 
moves, 3—129-30 

How a starfish cleans itself, 3— 

130-31 

What starfish do to oysters and 
clams, 3-132 


For statistical and current facts, 
co 7 tsult the Richards Year Book 
Index. 

s Explained 

A poor way to kill a starfish, 3- 
132 

Different kinds of starfish, 3-133- 

The sea urchin, 3- 135-38 
The sea cucumber, 3'i38-39 


Things to 

\V 1 »> is water necessary to a live 
starfish? 

Why do oyster fishermen make 
war on starfish? 

How does a starfish overcome and 
devour an oyster? 

Picture 

Name all the animals shown in 
this picture, 3-129 

How do some starfish escape cap- 
ture? 3-133 

Why is protective coloration espe- 
cially valuable to a sea animal? 

3-134 

Leisure-ti me 


Think About 

What happens to a starfish that 
is torn apart and cast back into 
the sea? 

Why is it nec essary for a starfish 
to lay millions of eggs? 

Hunt 

What is this sea cucumber doing 
with its tentacles? 3-138 
What do starfish and sea cucum- 
bers have in common? 3—1 30 
What is the color of a sea cu- 
cumber? Color plate 3—70 

A ctivities 


PROJECT NO. i: Inspect the 
stomach of a live starfish, 3-1^1 
PROJECT NO. 2 ; Observe how 
a starfish on its back will turn it- 
self over. Can you train it to use 
different legs in this act? 3--131- 

Summary 

The starfish, sea urchins, and 
sea cucumbers are related to one 
another. They have tubular feet 
that help them move or get food. 
Most of them have prickles or 
spines on their skins. The star- 


32 

PROJEC T NO. 3: P:.\amine a 
dead sea urchin and observe how 
it is adapted for life in the sea, 3— 

135-37 

Statement 

fish is able to push its stomach 
out of its body and there digest an 
oyster. The damage done by 
starfish to oysters makes the star- 
fish a great problem to oyster 
fishermen. 
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Photos by P. MartiQ Duncan 

These plumes and pincushions are all starfish. In the the crossfish ; in the center, the blrd*s-foot starfish — 

upper left-hand comer is the brittle starfish, almost no thicker than a sheet of cardboard ; in the lower left- 

never caught with all arms complete. To the right is hand corner, the sun star; to the right, the but-thom. 
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When you’ve finished reading the story of life in the burrow about in the dim light of the water world, 
sea, you will be able to name every one of these Each one has developed his amazing traits to help him 
strange creatures that swim and crawl and run and live in dangerous surroundings. 

From CUCUMBERS to STARS 

It May Seem a Long Way to Us Who Dwelt on Land, but Down 
beneath the Sea the Two Lie Side by Side, Where They Are 
Close Neighbors to the ‘^Urchins” 


0 N THE deep, wide kingdom of the sea 
nearly half the creatures we meet are 
doing their best to look like something 
else. We soon grow accustomed to their tricks 
and disguises and are not deceived by the 
.strange-looking things around us. They may 
appear to be flowers or trees, lumps of jelly, 
brightly colored stars, or plump cucumbers, 
but we know they are nothing of the sort. 
They arc cunning sea people ‘‘making be- 
lieve,’’ the better to hide from their enemies 
or catch other little sea folk unawares. 

Nothing could look less like a live, active 
animal than a starfish lying limp and help- 
less on the sand when, as often hap])ens, it 
has ventured 'too near the shore and been 
left behind by the receding tide. It might 
be an orange-colored, star-shaped pincushion; 
there is no sign of a mouth, eyes, legs, or 


claws. How in the world docs such a crea- 
ture breathe, eat, move, or defend itself? 

Well, the starfish can do all these things 
very well, thank you! It is quite able to 
take care of itself. Far from being a poor, 
helpless lump of an animal at the mercy of 
everyone, it is so strong, greedy, and relent- 
less that it is a terror to all sorts of little 
creatures living in the sea. 

Let us take a good look at the starfish 
as it lies so innocently on the sea floor, and 
see what we can discover about this crafty 
individual. It feels rather hard and rough, 
for its skin is covered with little knobs and 
blunt prickles set closely together, making 
a kind of network all over its back, even 
down to the tips of its fingers — or rays, as 
they should be called. The little knobs are 
caused by rows of soft, hollow projections 
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under the skin; with these the ^itarfish ex- into the tul)e, which is pushed out much 
tracts oxygen from the sea water to enable as the finger of a glove is inflated if you 
it to breathe. blow into it. Then, when the bulb is ex- 


Feet That Work by Water Power 

Not quite in the center of the ‘'star’’ but 
more to one side, near an angle formed by 
two of the rays, is a larger knob rather like 
a button or a tiny brainstone coral. This is 
called a “water tubercle” (tu'ber-k’l). It is 
actually a filter through which a stream of 
water is constantly passing to fill a wonder- 


panded again, the water is drawn back, and 
the tube foot shrinks accordingly. The bulb, 
you sec, works much as docs the bulb of a 
syringe. ^ I 

Although by this peculiar method of walk- 
ing the starfish can move over the ground 
fast enough w'hen it wants to, it is by nature 
a dull, lazy thing. When it is not up to 
mischief it will keep quite still in the 


ful system of water pi]>es, or canals, which 
run throughout the body and all the way 
down the arms of the starfish. They keep 
it supplied with all the oxygen it needs 
and also help it to move, for the feet j 
of this curious animal arc actually ^ 
worked by w^ater 

But where arc its 
feet? Turn the starfish over 
and you will see. Down the 
middle of each of the five ' 

rays is a deep, w'ide groove, Jp 

running from the center of / 
the star right down to its 
finger tips. This is filled 
with what at first sight we 


same position for days at a time. 

The tube feet are very sensitive. If 
roughly touched they immediatelyshrink 
up. The two edges of the groove then 
begin to curl over so that the fringe 
of stifl spines that borders the rays 
brought together, 
forming a kind of 
' trelliswork covering 


Photo by ArnfinCHii Miibauiti of Natural liiHtory 

Here is the under side of a starfish’s 
skeleton. In life the groove running 
down each arm has two long rows of 
fleshy tubes, ranged along so evenly 
that they are called the “ambulacrum,” 
a Latin word meaning “garden walk.” 
It is these tubes that end in the sucker- 
like disks with whickj^he animal walks. 




might easily mistake for a lot of tiny, w’Hg- 
gling worms, all twisting, turning, and bend- 
ing, stretching themselves out and sinking 
down again without a moment’s jiausc. It 
makes you feel quite creepy only to look 
at them! 


to protect them from injury. The last tube 
foot, at the end of the ray, is diflerent from 
the rest. It is pointed and has no suckers; 
and just at the base is a tiny reddish cushion 
protected by a circle of small s[)ines. This 
is the starfish’s eye. There is one at the end 


How the Legless Starfish Walks 

Of course these wriggling things are not 
worms; they are the starfish’s feet, called 
“tube feet” because they arc really little 
hollow tubes, as soft and flexible as if they 
were made of rubber. At the tip of each 
tube is a sucker. By stretching out its feet 
and grasping anything it can lay hold of 
with its suckers, the starfish can pull itself 
along at a rate that would surprise you. 

Stranger still is the way in which the ani- 
mal lengthens and shortens its curious tube 
feet. At the end of each one, just where it 
joins a water canal, is a kind of little bulb 
which is always kept filled. By the sudden 
contraction of this bulb, water is pumped 


of each ray; so we can say with truth that 
the odd animal “has eyes in the tips of its 
fingers.” The eyes are not such wonderful 
organs as our own eyes are; 1 dare say the 
starfish cannot sec very far or very clearly. 
But it can distinguish light and shade and 
the direction in which it wants to travel, 
and that is all it needs under the sea. 

How a Starfish Washes His Face 

Now it is most important that the starfish 
should keep itself spotlessly clean, for if it 
were plastered over with sand and mud its 
tube feet would be clogged and its eyes would 
be useless. So to keep itself spick and span 
it has hundreds and hundreds of tiny pairs 
of pincers to pick off every speck of dirt 
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When you hold a starfish’s stiff skeleton in your hand, graceful creature like the ones that are gliding so 
it is hard to imagine that it was ever a part of a lithe, smoothly and easily over these rocks. 


that falls upon it. These handy little imple- 
ments are scattered all over the animal. Its 
back, each of its rays, and the whole of its 
under surface arc crowded with them, but 
they arc so small that we can sec them only 
with a very strong magnif}'ing glass. The 
two blades of these i)incers have very sharp 
points and arc mounted on long, ilexible 
spines by way of handles. They arc always 
on duty swaying this way and that, snap- 
ping up and flinging away every particle of 
.sand or dirt or tiny scrap of seaweed that 
falls on the starfish. These pincers arc 
useful, too, when anything attacks the star- 
fish, for they nip tlie enemy and hold on 
like bulldogs. 

His Mouth Is in His Chest 

But all this time that we have been de- 
scribing him the starfish has been lying on 
his back, and he hates that. We will let the 
poor thing turn over and walk off, if he 
wants to, on his queer tube feet. But first 
just notice that little opening right in the 
middle of the gentleman’s chest. That is 


his mouth; and if you push a finger into it — 
which is quite safe, as a starfish has no teeth 
and .so cannot bite — you will find that it 
leads into a roomy, baglike affair which ex- 
tends a little way down each of his arms. 
This, of course, is the stomach of the star- 
fish. It is quite loose and can be stretched 
to a ::urj)rising degree. We shall sec pres- 
ently how useful this arrangement is to the 
animal. 

The Starfish as an Acrobat 

Now we will let him turn right way up 
and watch how he docs it. He is not very 
nimble, for his skeleton, which is made up 
of a network of limy rods and plates, makes 
him somewhat stiff in his movements; so it 
takes him some little lime to accompli.sh 
this gymnastic feat. First, he twists (me or 
tw^o of his arms, at the same time stretching 
his tube feet until some of them are able to 
touch the ground and grip it firmly with their 
suckers. The rest is easy. He goes on twist- 
ing his arms and wriggling his tube feet until, 
with a final strong pull, over he goes! This 
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is how the common starfish behaves. The 
short-armed variety is much more spry; he 
is quite a little acrobat. It is a funny sight 
to watch his antics when he has fallen on 
his back. Raising himself up on the tips of 
four of his arms as high as he can, he wobbles 
about for a bit, then suddenly tlings his fifth 
arm over, turning a complete somersault. 
The whole performance takes less than a 
minute. 

Starfish are not at all popular creatures. 
They are so greedy and so ruthless in their 
ways that they are a terror to all 
stay-at-home sea folk, who are 
not able to run away or 
swim off in a hurry when 
these ogres with 
♦ heir clutching 
fingers come 
creeping up to 
them. There is 
hardly anything 
a starfish will not 
eat, from a worm 
to a prickly sea 
urchin, and there 
is no animal it 
will not try to devour 
if it can manage to 
seize it with its deadly 
tube feet. It is shock- 
ingly greedy too. A 
young starfish will eat 
more than fifty clams half as big as itself in 
less than a week. Fishermen hate starfish, for 
time after time when they draw in tlieir long 
lines, they find that a sprawling ^‘five-fingered 
Jack” has swallowed the bait on the hook in- 
stead of the cod or whiting they were fishing 
for. Above all, starfish love oysters. Swarms 
of the tiresome things invade the oyster 
beds and devour the oysters wholesale; oys- 
ter growers lose thousands of dollars every 
year because of their thieving ways. 

But how can starfish destroy oysters 
in this way? You would think that an 
oyster had only to shut itself up in its 
hard, shelly house and refuse to open its 
doors to anyone; the disappointed ogre 
would then be obliged to look elsewhere 
for its supper. But oh, no I The starfish 
does not worry. It calmly presses its 


mouth against the closed edges of the 
shell, clasps the oyster in its arms, and 
starts to pull the two halves of the shell 
apart with its tube feet. The oyster re- 
sists, of course, and strains its muscles 
to the utmost to keep its doors fast against 
the ogre; and the two creatureji engage 
in a desperate tug-of-w^ar. But it is of no 
use; the poor oyster is doomed, for although 
it can stand a very strong, sudden pull, 
it is beaten by a long, steady one. It soon 
grows tired, its shell is forced open, and 
the terrible starfish actu- 
ally proceeds to turn it- 
self inside out. It 
pushes its food bag 
out of its mouth 
and into the shell 
and wraps the 
oyster iq) in it! 
When the starfish 
has finished its 
feastanddigested 
the oyster, it 
j)aeksilsl;)agback 
through its mouth again, 
and creeps away to play the 
same trick on another 
victim. " 

Should the starfish 
find a small oyster or 
a small mussel, he will 
not trouble himself to 
pull the shell apart; he just sw^allows it as 
it is, and throws the shells out of his mouth 
when he has digested the tasty morsel within. 

Fishermen are so much annoyed by the 
irritating behavior of the starfish that at one 
time whenever they caught a starfish at its 
tricks they would tear it in two and throw 
it back into the sea, thinking in this way to 
destroy at least a few of the troublesome 
things. But they were only adding to their 
difficulties; for if you tear one of these crea- 
tures in two, each separate half is capable of 
growing new arms and turning into a com- 
plete starfish. Instead of killing their enemies 
the fishermen were actually multiplying 
them. 

While the new limbs are growing, the star- 
fish are most strange-looking things. We 
may find one with a lopsided body-^-two 



In this struggle between a clam and a starfish, the 
starfish is going to win. The creature likes oysters 
too. Forty-two thousahd bushels of starfish were 
taken from Connecticut oyster beds in a single year; 
and they had caused a loss of over $600,000. 
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long arms and three stumpy fingers — living 
quite comfortably on the sea lloor. Or it 
may even have a single long arm with four 
tiny rays growing out from it and no body 
at all! So little do starfish mind losing their 
arms that some of these strange creatures 
will snap^ them ofT themselves if they are 
irritated. They then proceed to grow new 

t ones, while four 
little rays soon 
_ _ |, begin to sprout 

side up. ^ 


WF’ 




from the arms they h 

have thrown away. 

'fhese new animals %J| 

look for a time like 
long-tailed comets inslea<l of stars. 

Few' starfish have less than five arms, un- 
less they hapjien to have just thrown a fev’ 
aw'ay; but many sjiecics have more. 1'he 
common starfish of the Gulf of St. LawTcnce 
has six; others may boast seven or eight; 
and the sun stars have as many as twelv(\ 
thirteen, or fifteen short, pointed rays stand- 
ing stiffly out all round their Hat circular 
bodies. 


good-sized shellfish, for they have remarkably 
wide and elastic mouths and are able to 
swallow their unfortunate victim shell and all. 

The picture just below shows why you can’t catch the 
Luidia starfish. Forbes, the British naturalist, tells of 
trying to do so. He brought a fine specimen up in his 
dredge, and greatly hoped that he could get it out of 
the water whole by changing it to a bucket of cold 
water. For the Luidia does not usually break until it 
is above the surface of the sea. So he anxiously sank 
his bucket to the same level as the mouth of the 
dredge, and then, as gently as possible, proceeded to 
lift the little starfish into the bucket. Instantly the 
perverse creature began to vanish under the scientist’s 
very eyes. Through every mesh of the dredge its 
fragments fled away. Desperately Forbes finally 
grabbed the biggest piece, for be could not bear to be 
cheated of his find entirely. But he found that all be 
held in his hand was the very tip of an arm, with its 
single eye on the end of it and the last straw came 
when the eye knowingly opened and closed in what 
the disappointed naturalist could only feel was a wink 
of derision! 


So far as one can tell, 
a starfish never 
knows whether he is 
coming or going. The 
strange creature can 
move off — at the rate 
of six inches a min- 
ute- -in any direction 
at all over any kind of 
surface, muddy or 
rocky or even very 
slippery. 


This is what 
happens when a 
staifish breaks 
its arm. It 
grows a new 
one almost as 
easily as people 
grow finger 
nails. 



The starfish has 
many enemies 
-eels and 
small fi5b> vari- 
ous parasites, 
and even Ci^-kws 
and gulls. 


Stars Two Feet Across 

There arc starfish of all sizes and colorings. 
Gigantic fivc-rayed stars measuring two feet 
across lurk in the deep waters olT the western 
coast of North America; and even bigger 
fellows nearly three feet in diameter, with 
twenty- two rays, are met with still further 
out to sea. Plump little cushion stars about 
an inch across are found under stones a**! 
rocky ledges. There arc orange stars, purple 
stars, red, pink, green, yellow, and even blue 
stars, while some are variegated. There arc 
smooth stars and prickly stars covered with 
sharp spines; and there are some which have 
no suckers on their tube feet. Nevertheless, 
although the last-mentioned cannot pull the 
valves of an oyster apart, they can devour 


Then there are the brittle stars, sometimes 
callecl “sand stars” or “snake tails,” funny 
little water folk with round, Hat, buttonlike 
bodies and five long, slender, wriggling arms, 
which they iling off at the slightest provoca- 
tion. Try to catch one of these odd little 
beings by an arm and you will soon see why 
it is called a ])rittle star. With a quick, 
sudden movement it at once snaps off its 
arm and wriggles away in a hurry. Lift the 
star from the water and give it only the 
slightest squeeze and off lly all its live legs, 
leaving you with nothing but the tiny round 
body in your hands. It is most disconcerting ! 

Brittle stars are more active in their move- 
ments than the true stars. They creep about 
by wriggling their long arms, as tlieir tube 
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Photo by N. Y. ZoologiCHl Society 

Nature is a skillful artist when it comes to arranging 
her effects. Here is a beautiful grouping of corals 
and starfish and sea fans; and against that delicate 
background some little **four-eyed'* fish, or chaetodons 
(k6'td-d6n), have consented to pose! If you will let 
your imagination color the whole, you will see that the 

feet are quite small and have no suckers. 
Many actually walk upon their arms, raising 
themselves on the tips and moving them as 
if they were legs; or they may row them- 
selves about, moving their useful arms like 
oars. Some of these curious stars bristle 
with sharp, delicate spines, which stand out 
at right angles on each side of the arms. 
Ihe arms look like so many centipedes when 
the spines are writhing and twisting in their 
usual restless fashion. Other varieties are 
clothed with shorter, flattened spines that 
look like scales; and the tapering arms re- 
mind us of tiny lizards’ tails, as they wave 
about around the body disk of the little star. 

Stranger still are the ''Medusa head” star- 
fish, or ‘‘basket fish,” as they are often called. 
Their five long arms are divided again and 


bright little fish have really found a safe place to hide 
in. For they vie with the background in brilliance, 
and their two extra “eyes*^ — which are only the big 
spots near their tails — help to break up their outline 
so that at a little distance it would be exceedingly hard 
to tell what was fish and what was not. 

again into numerous branches, which arc 
often all twisted and matted together into 
a kind of net. Some of these peculiar star- 
fish are fond of climbing up living corals, 
sponges, or sea fans and twining themselves 
about the branches of these long-suffering 
animals. Then, while holding on tightly 
with one or two of their Medusa-headed 
arms, they wave the others about in the 
water to catch tiny sea creatures that may 
come swimming by. 

Brittle starfish of many kinds live at all 
depths of the ocean, from the shallows round 
the coast line to the deep waters far out to 
sea. Some burrow in the sand, some climb 
about the seaweeds, some wriggle themselves 
into small holes among stones and shells. 
Many make their homes on the coral reefs, 
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where they twist themselves in and out of 
the crevices in the coral rocks. 

Many of the quaint little things are bril- 
liantly tinted. Some are one color all over, 
others display all the colors of the rainbow 
in their wee round bodies and waving, spine- 
clad arm«i. Many, loo, are luminescent 
(lu'mbnes't*nt) ; they shine in the dark like 
bright green stars. 

Arms like Graceful Feathers 

There is one very lovely and rather rare 
, little sea star called the “feather star.” Tt 
is not very closely related to the true starfish 
or even to tlie brittle stars, although it be- 
longs to the same class of sea creatures. 
They are called by learned folk “Echino- 
derms” (e-kl'no-durm), from a Greek word 
which, when translated into plain English, 
means “prickle-skinne<l.” Feather stars live 
in deep water. They have ten long, beauti- 
ful arms, like graceful, w%aving feathers; and 
on the back of the tiny ])()(ly disk is a circle 
of curved spines like little claws, with which 
the pretty creatures anchor themselves to 
rocks or seaweed when taking a rest. If the 
feather stars are disturbed, they at once 
unhook themselves and away they go, trav- 
eling easily through the water by waving 
their feathery jdumes. 

Orphans Cast into the Sea 

Starfish arc not, as a rule, good parents. 
They simply scatter their eggs in the sea 
and trouble no more about them. What 
becomes of their offspring they neither know 
nor care. Countless millions of baby starfish 
escape from these eggs into the sea every 
year. The little waifs are tossed about here 
and there in the currents, and most of them 
are swallowed by fishes and other .sea crea- 
tures and never grow up at all. Just a few, 
however, manage to escajie the sad fate of 
their brotliers and sisters. At first they arc 
not in the least like their parents; you would 
never guess that they w^ere baby starfish if 
you saw them at this time. But after float- 
ing about for a bit at the surface of the sea, 
and feeding greedily on living things even 
smaller than themselves, they begin to alter 
in shape. Gradually their tiny round body 
disks, are formed and their wee arms begin 
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to sprout. Then the young starfish sink 
down to the bottom of the water, where 
they spend the rest of their lives. 

But a baby feather star does not behave 
in exactly the same way as other baby star- 
fish do. At first it is, as they are, a tiny 
speck of a thing clothed with bands of fine 
hairs to enable it to swim about near the 
top of the water. But it soon sinks down 
and fixes itself to a rock or a frond of .sea- 
weed, and there it grows like a bud swaying 
on the end of a slender stalk. Presently its 
feathery arms begin to sprout and grow out, 
expanding like the rayed petals of a flower. 
At last it grows too heavy for its delicate 
stalk; so it breaks off arid swims away as a 
jierfect little feather star. 

“Lilies” That Eat and Drink 

'fhe feather stars belong to a very old and 
distinguished family of sea pco[)le. They 
arc closely related to the beautiful “sea 
lilies” that spend the' w^holc of their lives 
attached by their stems to a rock on the 
floor of the sea. There they bend their 
graceful heads, opening their arms wide to 
collect the food from the drifting currents. 
Sea lilies live as a rule in deep water, though 
.some are found on the wave-beat cn reefs of 
the West Indies, firmly fixed in the hollows 
of the rocks. These have only a very short 
stem. 

One or t wo starfish do take care of their 
children. One small, slender, deep-red five- 
finger called the “eyed cribclla” (kri-bcTa), 
clings to the Hat side of a rock, humping 
herself over her eggs so as to make a kind 
of bell tent of her body. With this she 
shelters them and protects tliem from harm 
until they hatch. Then the tiny babies leave 
their thoughtful mother and swim away to 
fate or fortune in the great, wide sea. Some 
of the brittle stars keep their eggs in a little 
pouch. These babies are like tiny editions 
of their parents. They do not hurry off 
as soon as they are hatched, but cling to 
their mother wdth their spiny arms and are 
carried about with her until they are old 
enough to take care of themselves. 

The funny little sea urchins arc all related 
to the starfish. They climb about the rocks 
in tlie deep pools and on the coral reefs, 
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small round hole set in a kind of rosette 
composed of little shieldlike plates and 
knobs. One of the plates, which is pierced 
by a number of pores, is the water filter. 
The dome is divided by five broad bands 
•covered with raised knobs of different sizes. 
These bands run from the rosette at the 
top all the way round to a large hole under- 
neath; between them are five narrower 
bands pierced by rows of tiny holes. Through 
these holes the urchin, when it was alive, 
pushed out its tube feet. To the rounded 
^ knobs on the broad 
bands its spines w'cre 
fixed in such a way 
that they could be 
moved and bent in 
any direction the ani- 
mal wished. The 
round ojiening on the 
under side of the test 
was the of the 

urchin. Sometimes 
we may find still pro- 
ject ingfrom it a won- 
derful little bony 
contrivance shaped 
like an old lantern 
This is always called 
‘‘Aristotle's (ar'ls- 
tCit'l) lantern,” after 
the old Greek phi- 
losopher who first 
noticedand described 
the dainty little 
thing. The “lantern” is really the jaws of 
the urchin. It is filled with fine, strong, chisel- 
shaped teeth which work up and down in- 
side the bony framework to chop up food 
for the little animal. They are also used, 
when the urchin is climbing about, to seize 
hold of things like seaweed and so help the 
creature to drag itself along. 

The sea urchin's pincers are even more 
remarkable than those of the starfish. When 
closed they appear harmless enough; they 
look like tiny glistening bulbs on the end of 
slender spines, thickly scattered among the 
coarser prickles clothing the little animal. 
Hut only touch one of these innocent-looking 
things and in a trice it springs open, trans- 
fornung itself into a formidable weapon with 


three sharp curved blades which snaj) angrily, 
trying to nip and pinch anything they can 
catch hold of. The blades are not only 
sharj); their edges are cut up into fine teeth. 
They are moreover connected with a poison 
gland; so they sting as well as wound any 
small sea creature who is bold enough to 
attack the w’^arlikc little animal. 

In afldition to protecting the sea urchin 
when it is in danger from some enemy, the 
useful pincers serve as tools to keep the test 
clean and free from mud and sand. They 
pick off every speck 
of dirt that falls up- 
on the spines and 
lube feet and fling 
it away with a jerk. 
But this is not all. 
Some urchins that 
live in shallow water 
hold bits of seaweed, 
liny stones, and brok- 
en pieces of shell in 
their pincers so that 
they are practically 
hidden under these 
oddsandends. Dress- 
ed up in this disguise 
they move about in- 
tent on their own 
affairs, hoping to es- 
cape the notice of 
those hungry sea 
monsters who would 
golible them up in 
spite of all their prickles and snapping 
pincers. 

The sand dollars that abound on the east 
coast of North America are pretty little 
urchins with soft, velvety coats of fine pur- 
plish hairs. They have no stout prickly 
spines, and their tests, which in some places 
arc cast up in great numbers on the shore, 
are flat and smooth. Forming a star on the 
top of the “dollar” are the rows of perfora- 
tions for the tube feet to come through. 
The tests of the wheel urchin are quite as 
flat and have a number of projections on 
one side that look like the spokes of a wheel. 
These prevent the little animals from sinking 
too far into the soft sand in which they like 
to lie partly hidden. 



IMiotu by I' MArtin Duucau 


Here is a heart sea urchin with all its spines gone. 
When it is alive it digs itself into the sand and leaves 
a chimney above it which it lines with mucus. Then 
it sticks certain of its tube feet up the chimney and 
proceeds, not only to breathe with them- for they 
serve as gills —but also to feel about with them for food. 
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The heart urchins are even more retiring 
in their habits. They, too, have smooth 
coats, which suit their way of life better 
than prickly ones, for they dig right down 
into sand or mud, using their spines, which 
are curved and flattened, as trowels to scoop 
out their burrows. They leave an opening 
like a chimney to their burrow. Through 
this they obtain their food and the water to 
supply them with oxygen while they arc 
living snugly underground. 

The heart urchin collects its food in a very 
funny way. Some of its tube feet are very 
long and can be stretched up the chimney 
all the way to the sea floor. There they 
grope about and grab handfuls of sand with 
their fingerlike suckers. Then the tube feet 
disappear down the chimney and shovel the 
sand into the urchin’s mouth. Sand, one 
would think, could not be a very satisfying 
meal; but there are always all sorts of tiny 
creatures and scraps of vegetable refuse 
mixed up with it, and the urchin seems quite 
content with this meager fare. 

Wee Creatures with Giant Cousins 

There are many different kinds of these 
queer sea folk, wee things no bigger than a 
pea and giant urchins nearly as big as your 
head. These monsters live in deep water 
and have such long, strong spines that they 
can pierce through a stout leather shoe; so 
very few sea folk, or even human folk, are 
rash enough to interfere with them. 

As a rule sea urchins are somewhat soberly 
clad in soft brown, purple, or olive-green 
tones; but others are very gay with orange, 
pink, green, or red tests and varicolored 
spines. They are really beautiful as they 
move about under the water. 


Tf the sea urchins do not resemble their 
cousins the starfish in appearance, still less 
do they resemble their other ^^prickle-skin” 
relations usually called “sea cucumbers.” 
Instead of a beautiful test covered with 
spines, these queer, dull animals are clothed 
with a leathery skin. As they roll lumpily 
about on the sea floor they look more like 
sausages than anything else. 

These Cucumbers Can Walk 

\ sea cucumber is, in fact, nothing more 
than a long, sausage-shaped skin bag pierced 
down its whole length with fine rows of tiny 
holes through whicli, when it wislies to take 
a walk, it pushes out tube feet, as a starfish 
or sea urchin does. Of course there is a 
digestive apparatus inside the bag. Round 
its mouth, which is at one end of the bag, 
it has a sheaf of really beautiful branched 
tentacles, the one adornment the creature 
possesses. With these it collects its food; 
but when not engaged in feetling itself the 
cucumber wdthdravys its tentacles inside its 
mouth, so that they are not always visible. 
Some of these animals have thick tentacles 
beset with short, stubl^ly twigs. These are 
called “shield feelers.” Others have slender 
tentacles divided into many long, thin 
branches and called “tree feelers.” The 
shield-shaped feelers are used to shovel up 
mud and sand into the mouth of the animal; 
and the tree feelers are stretched out to fish 
for food while the cucumber clings with its 
tube feet to rocks or corals. Some of the 
creatures live always buried in the mud at 
the bottom of the deep sea, with only the 
two ends of their bodies projecting above 
ground, so that they are shaped like the 
letter “U.” Others coat themselves with 
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small stones, held in place by their suckers, had killed itself by this performance, but no, 
and some have left ofT burrowing in the mud it grows a new set of internal organs and is 
or dragging themselves over the floor of the then quite all right again, 
sea and have taken to a life in the open One sea cucumber called the ' ‘cotton spin- 
water. The long feelers of these floating ner” throws out a great mass of coitony 
sea cucumbers arc joined at their bases, threads from its mouth. This fellow is muc'i 
forming p. kind of web which supports the disliked by fishermen, who declare that ic 
animal as it floats about in the ocean in creeps into the lobster pots and Alls them 
much the way that a jellyfish does. with the disgusting sticky threads. Tliis 

Although it has no test, the skin of the so alarms the lobsters that they sometimes 
sea urchin is strengthened by a number of fling off a claw or two in their excitement, 
tiny plates of carbonate (kar'bon-at) of lime anil arc thus quite spoiled for the market, 
that are imbe^dded in it. These plates arc The cotton spinners can alter their shape, 
beautiful things shajied like wheels and too, stretching themselves out until they are 
shields and anchors, but they are so small like long, thin worms, or blowing themselves 
that we can see them only through a micro- up with water until they are as round as a 
scope. ball. Some, if you clutch them, will snap 

Tn their ways and manners sea cucumbers in two, and both halves will wriggle away, 
leave much to be desired. They arc dull. But s(ci cucumbers have their uses. They 
sluggish things and move about as little as arc caught in great numbers on the shores 
j)ossiblc. But if irritated or if they do not of the Malay Archij)elago and on the Barrier 
feel \vcll, niuii}’ of them have an unpleasant Reef of Australia, and are then dried and 
habit of shooting out the whole of their in- cured and sold to the Chinese under the 
teriors, so that they arc nothing but empty name of “trepang” or “b6chc-de-mer’^ (l)i?sh- 
bags. You would think the strange animal de mer). They are finally made into soup. 



rhotoa by American Mu of Natural History ami N. Y. Zoolonical Society 

Th© gourdlike ersatur© at th© right is really a cucum- “tube feet** which the animal pushes out through holes 

■i)er — but a cucumber of the sea. For the sprouts at in its skin. The sta^sh, in the center, ^ssesses tube 

one end are really tentacles around its mouth, and very feet, too. But the little sea horse, at me left, has no 

useful they are for getting it food or helping it float feet at all. He is really a fish, and swims about with 

through water. But it has feet too. They are th© the fin that you see on his back. He anchors himself 

curii^B “buttons’* along the under side, and are really with his tail ; and has any number of funny antics. 
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The STORY of LIFE in the SEA 


Reading Unit 
No. 8 


CREATURKS THAT NEVER LEAVE 

HOME 


Xotr: For /)asic iti for mat ion 
not found on this puf^r, consult 
the general Index, \ ’ol. r 

i nit resti ng Fuc 

How the Trochiis carries his 
house with him, 3-142 
How a sea shell is matle 3 143 
How the si»ft molliisks tlefenci 
themselves, 3-143-44 
The limpets, 3-144-46 

Filings to Fh 

How does the Trochus shut the 
door of his house? 

What is the importance of its 
mantle to a mollusk? 

What enemies do mollusks have? 

In what way can certain mollusks 
injure large animals, including 
man? 

What mollusk can cheinge its sex? 

Picture 

Why is the whelk called a uni- 
valve mollusk? 3—142 
How many univalves and bivalves 
are shown in the color plate 3— 
146? 

What kind of sea shell is pre- 

Related 

Why is Cliona a menace to 
oysters? 3-85-86 

Summary 

The mollusks are of interest to 
man as a source of food, as ob- 
jects of beauty, ilnd as creatures 
with interesting habits. The 
shell is made by the mantle as 
long as the animal lives. Some 
mollusks have a single shell; 


For statistical and current facts, 
ionsult the Richards Year Book 
Index. 

^v E xplained 

^lollusks that drill holes through 
other mollusk shells for food, 
3-146-47 

How some mollusks care fi>r their 
voung, 3-148-49 

ink A. bout 

How do cannibal mollusks get at 
soft mollusks inside their 
shells? 

What enables sea snails to float 
as they do? 

What connection is there between 
parental care and the number 
of eggs produced by snails? 

Hunt 

ferred by hermit crabs? 3— 
143-48 

Why is the cowrie used as money 
in some places? 3—145 
What is the value of an opercu- 
lum to a whelk? 3—147 

Material 

In what ways is the octopus re- 
lated to the mollusk? 3—172 

Statement 

some have a double, hinged shell. 
Wherever a mollusk goes, he drags 
his hard home along to protect 
his soft body. Certain sponges 
and other mollusks bore holes in 
sea shells and suck out the juicy 
victim. 
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He is not very old, as ages 
go, but already he has an ab- 
sorbing interest that he will 
keep throup;h life. He has be- 
gun collecting shells. He will 
never tire, of the hobby be- 
cause every shell he finds will 
be different from every other 
and all will be of rare beauty. 
Of course he will never see 
all the different kinds the 
sea has to offer. But he will 
always be finding out more 
about them and about the 
strange creatures that have 
lived in them. We can guess 
from his expression that this 
latest find is a treasure. 

\ lew < ..I N \ . luo. 



CREATURES THAT NEVER LEAVE HOME 


If You Always Had to Carry Your House on Your Back, You 
Might Be as Little Known to Fame as the Dog Whelk 

or the Limpet 


‘‘See what a lovely .shell, 

Small and fine as a pearl!’' 

a F ALL the beautiful things in old 
Father Neptune's kingdom none are 
more lovely than the shells. “I^ink 
and silver, purple and blue, tinted with 
many a rainbow hue," they lie scattered over 
the sandy floor of the sea and in every rock 
pool and coral garden. They cluster on the 
rocks, they are hidden in the tangles of sea- 
weed, and swept up in thousands by the 
waves to be tossed carelessly at our feet. 

All over the world, except in the ice-bou .1 
polar regions where no life can exist, some 
of these fascinating “treasures of the deep" 
are to be found along the coast. Of all sizes, 
shapes, and colors — spires and domes and 
turrets, cups and saucers and caskets — 
"’Train ted, sculptured, and ornamentccl in 
hundreds of different ways, there is no end 
to their wonderful variety. We seldom find 


two that are exactly alike even though they 
may be of the same kind. 

Here is a little “top shell" shaped like a 
circular tent, all pink and silver, with a 
charming jiattern of lines and dots running 
round il in a sjiiral from its broad, spreading 
base to its pointed top. Through the door- 
way we can see that it is even more beautiful 
inside, for it is lined with dazzling mother- 
of-pearl that changes in color as we turn it. 

The shell is emj)ty now. Ilut what of the 
little being who once lived inside it? Surely 
none but fairy hands can have fashioned 
such a dainty dwelling. 

“Did he stand at the diamond door 
Of his house in a rainbow frill? 

Did he push, when he was uncurl’d, 

A golden foot or a fairy horn 
Thro’ his dim water world?" 

Well, the Trochus (tro'kiis) — for so he is 
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called — may not be exactly our idea of a 
fairy, but it is true that he has a rainbow 
frill, a golden foot, and a fairy horn — or 
rather two horns. Altogether he is a de- 
lightful and most interesting little sea person. 

How the Trochus Bolts His Door 

Let us look for a top shell with the little 
owner still living inside it. If we find one 
tightly closed by a round, glistening door we 
shall know the Trochus is at home. This 
door is called the ^‘operculum” (6-pur'ku- 
IQm). It is a 


broad lappet bordered with a “rainbow frill’' 
of fine rainbow-colored hairs. This pretty 
collar is really the edge of the cloak — or 
“mantle," as it is called — of soft, filmy skin 
which lines the shell and is wrapped all 
around the delicate body of the little animal 
within. 

All shell dwellers have a cozy garment of 
this kind. It is usually fashioned like a 
sack, with an opening for the head and foot 
to come through. Over the back of the neck 
it expands to form a little vaulted chamber 

for the feath- 


lovely little 

thing, a thin, 
half- transpar- 
ent, horn/ 
plate, winding 
round and 
round from the 
center, spiral 
fashion. But 
it is very 
strong. Yoa 
may be sur- 
prised to hear 
that instead of 
being attached 
to the open- 

JI'jgQf theshell, by Am«ricAO MuBeuoi of Natural Ilia 

like q floor or whelk fe a good example of wl 

UKC a (loor or Jg instead 

a lid, it is firm- shell is not only his house; it is a 
ly fixed to the ‘ 

foot of the little creature within. This ar- 
rangement, although it appears rather odd, 
is really a most convenient one for the 
Trochus. No one can open the door when 
he is holding it shut by pressing against it 
on the inside with his strong, muscular foot. 
Whenever he wishes to take a walk he is 


rhotu by Am«ricAO MuBeuni of NaturAl History 

The whelk (s a good example of what we call a univalve mollusk; that is 
to say» his shell is single, instead of double like an oyster’s. And his 
shell is not only his house; it is a living part of him, just as our hair or 
nails are a part of us. 


ery or comb- 
like gills by 
men ns of which 
the little ani- 
mal breatlies. 
The rip[)ling, 
w a V e 1 i k e 
movements of 
the fringe on 
the collar of 
ihc mantle 
send currents 
of water flow- 
ing through 
the gill cham- 
bers, where the 
lifc-givingoxv' 

we call a univalve mollusk; that is • .1 , „ 

double like an oyster’s. And his wal- 

ing part of him, just as our hair or cr is extracted 
art of us. , , ... 

by the gills. 

Having come out, or partially out, of its 
shell, our little Trochus marches o(T in a 
leisurely way to the feeding ground, gliding 
over the sand and rocks on its strong, broad 
foot, moving first to one side and then to the 
other as it goes along. Its favorite food is 
soft seaweed or fine sea grass; for the little 


ready to step out of doors without loss of 
time. 

The Trochus has only one foot, but it is 
a very big one. It comes billowing out 
through the door, spreading out all around 
the little shell in a pale golden wave. One 
wonders how it is ever going to be packed 
away again I 

The foot is followed by a well-shaped head 
bearing two slender horns and a pair of 
dark, beady eyes mounted on short stalks. 
Standing out on each side of the head is a 


creature is a strict vegetarian. It rasps 
away industriously at the tender fronds 
with its rough tongue, which is like a long 
narrow ribbon covered with rows of sharp 
prickles. Having finished its repast, the 
Trochus goes indoors again. Its head and 
its horns and its long foot disappear in a 
miraculous way through the little opening 
cf the shell, and the door is firmly shut 
against intruders. 

Now we are all more or less given to calling 
things by their wrong names. For example, 
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I'liiuied J'jHpormlly for I hm \\ ork 

Here are only a few of the gayly colored shells with 
•^which Father Neptune decorates his domain. The ones 
above are all empty; their neat little builders are dead. 
But the sea is full of inhabited ones just as beautiful 


and a good deal more varied. For the little creatures 
that hit on this plan for protecting their tender bodies 
are very numerous. There are over sixty thousand 
different kinds of them. 




J H « ) 



lysk — just as our bones are 

• part of ourselves. If wc i^ull it out of its 
shell we shall kill the little thing. Single 
shells, like the shell of the Trochus, the 
whelk, or the periwinkle, are coiled round 
and round a central pillar of solid shell. 

• To this central pillar are attached the 
strong muscles by means of which the 
mollusk pulls its foot back into its shell. 
The shell is made by the animal itself from 

^ th e carbonate (kar'bQn-at) of lime it ex- 
tracts from its food. It enlarges it from 
time to time as it grows, and mends it 
or ey^n puts a patch in it, if it is cracked 


movement of the sea. This skin may be 
quite thin and transparent, or thick and 
opaque (6-pak') — able to keep out light. 
In the latter case it hides the color of the 
shell. 

Mollusks are such soft, tempting morsels 
that they would have a very bad time if 
they had not their pretty shells to hide in. 
Many are gobbled up by rats, raccoons, and 
foxes, who come down to the shore w^hen the 
tide is low to hunt about for something to 
eat. Sea birds are always on the watch to 
snap them up as soon as the sea goes down 
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For a long time this coyote will have to stand here 
wishing he had never seen an abalone shell! And it 

and leaves the poor things uncovered; and 
fishes, starfishes, and crabs prey upon them 
beneath the water. 

Many of the smaller and most lovely 
shells arc so frail they can be crushed in a 
moment. Others arc so thick and hard it is 
practically impossible to break them; and 
some arc so hedged about with stifT, strong 
spines that they arc as dangerous to tackle 
as a prickly hedgehog. 

Clowns among the Shell Fish 

Mollusks have many ways of defending 
themselves although they do appear helpless. 
One pretty, delicate little thing called the 
“carrier shell/’ having no spines of its own, 
collects the empty pointed shells of other 
mollusks and glues them on its own house. 
Another one covers its shell wdth small stones 
and prickly bits of coral. The “cone shells,” 
which are wonderfully colored and polished 
and live on the coral reefs, have a poison 
gland in their tongues. When they are at- 
tacked they bite their enemies sharply, in- 
flicting painful and often dangerous wounds. 
The big “wing shells” and “fountain shells,” 
which also live on coral reefs, attempt to 
escape from their foes by leaping and bound- 
ing about like iwjrforming acrobats. Some 
of these shells weigh four or five pounds. 
To see the great heavy things springing 
about with such agility is very funny. 

It is by no means always safe to attack a 
big mollusk, as heedless sea birds and small 
four-footed bcastics on the lookout for a 
tasty supper occasionally find to their cost. 


is no comfort to him that the beautiful lining of the 
shell he is caught in is often made into jewelry. 

A bird is sometimes caught by its foot and 
held prisoner by a giant limpet; and a rat 
who has rashly jmshed its lip under one of 
these huge shells may be trai)pcd in the same 
way. Even a coyote (kl-d'te) has been seen 
struggling with the tip of its muzzle clamped 
fast to the rock by a great “ear shell.” 

Limpets arc not particularly beautiful, but 
they are interesting creatures with a cliar- 
acter of their own. Because a limj)et has no 
door to his house, he cannot shut himself 
up in it as a Trochus can. ^iit he gets over 
this difficulty by fixing himself firmly to a 
rock with his great foot, which acts as a 
sucker and fills up nearly the whole of the 
space underneath his tentlike shell. There 
is not a crack left between the shell and the 
rock through which an inquisitive claw or 
snout can be pushed. Indeed, the shell often 
fits so exactly into a shallow pit worn by the 
pressure of the limi)et’s foot that it appears 
to be imbedded in the rock. It is no use 
trying to pull a limpet off the rock, for that 
foot of his has such extraordinary muscular 
power that he can resist a pull of sixty-two 
pounds — nineteen hundred times his own 
weight! 

How to Argue with a Limpet 

Yet in spite of their powerful muscles the 
limpets are not always successful in defying 
their foes. Cunning rats have discovered 
how to jerk them off the rocks with a sudden, 
quick movement of strong jaws; and tfie 
oyster catcher dislodges them, if they are 
not too big, by hammering away at one side 
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of their shells with his strong, we(lge-shaf)ed 
bill. 

Limpets are very methodical creatures; 
they have their regular times for resting and 
feeding and always behave in the same way. 
•All day long they cling to the rocks, perfectly 
motionless. Then as soon as it begins to 
grow dark they come to life and march off 
with much solemnity to their feeding ground, 
following exactly the same path night after 
night. They feed on 
seaweed, rasping i 

, steadily away at it ! 

with their rough 
tongues until dawn. 

Then the limpets 
troop home again, 
and with a ‘Vlick” 
each one settles it- 
self down on its own 
jmrticular sj^ot from 
which, if lei tin peace, 
it will not budge till 
feeding time comes 

round again l’hotol)> Aruc-Kan Muvumof Nai 
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The big shell above is a cowrie shell, famous all over 
the world for its hich polish and handsome markings. 
A golden-red variety in the Pacific is worn by 
native chiefs on some of the islands as a sign of their 
rank. And in parts of Africa, cowrie shells are precious 
enough to be used as money by the natives- though of 
course a single shell won’t buy much! The tiny shell 
in the picture belongs to the paper nautilus, or argonaut. 
It is not a real shell, for it is not a part of the creature. 
Two of the animal’s arms manufacture the little chalky 
bowl in which the creature nestles. It is not attached 
to its home, as a real shellfish is, but holds itself in 
with its two arms. The little nautilus is distant cousin 
to the octopus. 


'Fhcn there is the ^‘cup and saucer limpet,’' 
which has a second, smaller shell fixed in the 
center of the larger one; this makes an ex- 
cellent cup and saucer when it is turned 
upsivle down. The “nightcap,” or “fools- 
cap,” limpet is a rather rare little mollusk, 
like a tiny French cap of liberty. It hides 
away among the rocks and stones which are 
always covered with water and it never 
ventures ashore, to come to grief there. 

But strangest of all 
is the American sliji- 
per lim[)et — or chain 
limpet, as it is some- 
times called one of 
the quaintest of little 
mollusks. For the 
fir>t year or two of 
hi^ life, the little 
creature is fairly free 
and leads a roving 
existence, wandering 
as he pleases among 
the stones and rocks 
covere«l by the sea. 
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ranged in regular 

rows down its entire length. The front 
teeth, which of course have the hardest 
work to do, arc constantly wearing out. 
Their place is then taken by those on the 
next row. Yet the strange tongue does not 
get any shorter, for it grows up from the 
root as fast as it is worn down in front, 
and the limjiet has always a good supj)ly of 
sharp teeth ready for u.se. 

Besides the true limpets there are many 
other mollusks with limpet-shaped shells. 
The “keyhole limpet” and the “split limpet” 
live low down on the shore among the stones. 
The first is distinguished by having a small 
’Tible, like a keyhole, on the top of its shell; 
and the second looks as if someone had 
snipped its shell with a sharp pair of scissors. 


wiser. He gives up 
his restless ways and seeks a quiet spot 
where he may pass the rest of his life in 
peace and comfort. His choice is usually 
a shell, ail oyster shell if jiossiblc; or he may 
climb up on top of another slipper limpet 
and calmly settle down. Presently another 
limpet comes along and climbs on top of 
both. Then another and yet another fol- 
lows his examj)le, until from twelve to fif- 
teen of these queer little animals are all sit- 
ting one on the top of another making a 
long chain of limpet shells! 

But this is not the end of the story. Hav- 
ing changed his way of life, the limpet now 
proceeds to change himself. He takes a 
short rest, grows somewhat larger, and fi- 
nally turns himself into a “lady limpet”! 
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Well, wc know that all sorts of odd things 
happen in the sea world but this surely is 
one of the strangest of all. 

Their Babies Are Always Boys 

The funny little creature now becomes 
very busy. She — for we must now change 
the limpet^s title — makes a great many little 
skin bags — about fifty or sixty — fills them 
with eggs, then fastens them all together in 
a bunch, and sits on the top of them. In 
due time the eggs hatch and the young ones — 
all of them boy limpets — wander 
off to seek their fortune in 
the grea t wa ter worl c 1 . 




sort' of limpet. ^ ^ folds of their 

a limpet”; but with a N’ot all mollusksare 

good pull it is not <lif- harmless, inof- 
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mud. Any hiding place will do, for in spite 
of its coat of mail the chiton is anything but 
courageous. 

This little mollusk is a peculiar animal in 
more ways than one. It has no head worth 
mentioning and no tentacles, but it has a 
broad, flat foot, a long tongue like a file, 
and several thousands of the most extraor- 
dinary eyes, called “shell eyes,’" scattered 
all over its armor-plated back or sometimes 
arranged in regular rows, 'fhese shell eyes 
look like tiny black dots and refract light 
as if they were made of glass 
or crystal. In addition, 
chUo^ns are ^al- 

folds of their 

-Vol all mollusksare 
sucli harmless, inof- 
fensive creatures as 
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creatures as 


itself up into a ball like a wee armadillo. 
So it is not a limpet after all; a limpet 
does not behave like that. It is a “coat 
of mail’’ shell, or a “chiton” (ki'ton) — for 
of course it must have more than one name. 


going limpets. You 
would be surprised if you knew how many 
of thc.se shell dwellers arc really cunning 
rascals that live by preying on helpless sea 
peo])le, including many of their own unfor- 
tunate relatives. All the whelks arc canni- 


Its shell is made up of eight separate pieces 
that fit neatly together, overlapping one an- 
other like the tiles on the roof of a house or 
the steel plates in a suit of armor Worn by 
knights of old. The chiton is so extremely 
shy and nervous that nothing will induce it 
to unroll again until it is satisfied that all 
danger is over for the time being. Then 
slowly and cautiously it straightens itself 
out and creeps off to hide under the nearest 
stone or overhanging rock. If no rocks or 
stones are available, the timid little thing 
will try to wedge itself into the soft sand or 


bals — the great whelks, the dog whelks, and 
the Nassas (nis'a), the pretty little Naticas 
(nat'l-ka), or sea snails, the beautiful cow- 
ries, the curious pelican’s foot, as well as 
many others we have no time to think about 
just now. But we should know these rogues 
when wc meet them. Look at the lip of the 
shell. If it has a distinct notch in it, it is 
the home of a cannibal mollusk. But if it is 
s.mooth and even all around like the lip of 
a top shell or a periwinkle, its owner is*a“ 
harmless vegetarian that lives on seawxed 
and things of that sort. 
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The Natica has a smooth, round, highly 
polished shell, sometimes milky white, some- 
times flushed with pink or yellow and marked 
with splashes of chestnut red. It lives in 
the sand in shallow water, and spends its 
•time hunting about for the little double 
shells that lie buried just below the surface. 

The Natica Follows Its Nose 

Now the Natica is quite blind, but that 
causes it no inconvenience; it can find its 
way about well enough and has no difficulty 
^in discovering where its victims lie hidden. 
It simply smells them out. The foot of the 
little creature is enormous. When it is ex- 
tended, it swells out all around and rufls up 
until the shell is almost lost to view in its 
folds. The front part of the foot curls up- 
ward, forming a shield which completely 
hides the animal’s head; only its two little 
horns are to be seen projecting above its 
foot wheu the Natica walks abroad. Slowly 
and cautiously the cunning little creature 
marches along, plowing up the sand as it 
goes with its great foot, making a deep fur- 
row in which it is almost buried. Only the 
top of its shell is visible from above, as it 
tacks about in search of something good 
to cat. 

The Wicked Whelk 

Presently the Natica sto]3S. It has un- 


every bit as bad as the Natica, if not worse, 
for it is bigger and stronger and so the more 
able to attack larger, tougher shells. Its 
drilling tool is concealed in a long, flexible 
proboscis (pr6-b5s'Is) — rather like an ele- 
phant’s trunk — which, as it crawls about on 
mischief bent, it waves aloft defiantly in front 
of its head. All the whelks have this extraor- 
dinary jiroboscis — and they are all wicked 
alike. They climb on top of limpets, ear 
shells, and mussels, drill holes in the shells, 
and suck the helpless creatures out of their 
houses. Large whelks sometimes do a great 
deal of damage to the oyster fisheries in this 
way. But the tables are turned on the raiders 
now and then and they themselves are de- 
voured by other sea creatures in search of a 
meal. 

When Starfish Meets Whelk 

For instance, a starfish intent on an oyster 
supper, may find that a big whelk with the 
same bright idea has arrived on the scene 
before him. The starfish is so pleased to 
meet him that he clasps the whelk in his 
arms and —and — well, you know the way of 
a starfish. When he says ^^good-by” and 
creeps away, the shell is empty! Big crabs, 
too, crush the mollusks in their powerful 
claws; catfish crunch them up with their 
strong teeth; and codfish swallow them 
whole. iSo the wicked whelks do not have 


earthed a victim. With calm deliberation, everything their own way. 
for it is never in a hurry, it covers the poor One of the daintiest little mollusks is the 
thing with its foot and proceeds to drill a beautiful violet sea snail which, instead of 

neat, round hole in its shell with its long, creeping over the sea floor like most of its 


rasping tongue. Then pushing 
the tip of its long snout through 
the hole, the wicked little 
, animal proceeds to de 
vour its prey with 
much enjoyment. 

The whelk is 



kiml, spends the whole of its life drifting 
aboutatthcsurfacc of the ocean. 

.Although it is 


This shapely 
gentleman is a 
whelk out for 
a walk. The little 
saucer-shaped af- 
fair that he carries on his 
tail is the operculum, 
which he draws in and 
uses as a front door 
whenever he wants to 
retire to the privacy of 
his shell. 
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Photos by Am«ncan Muaeuni of Natural IJiatory aud K Martin Duncan 

The big empty shell above was once the home of a corner, though now some hermit crabs have moved in. 

whelk; and so were the ones in the upper left*hand In the upper right-hand corner is a cluster of whelk eggs. 

commonly called a “sea snail/’ its real merrily about by means of the lluttcrinji^ 

name is “ianthina’^ (i-an'thl-na), which is movements of their “wiiij^.’^ d'hese are 

so pretty that it suits the little sea rover really two thin, winglike outgrowths from 

much better. lanthina's shell is very tfiin the foot. Some of these mollusks have deli- 

and delicate and a beautiful deep blue color, cate shells, others have none. They some- 

Its body is like that of other mollusks. It times congregate in such immense swarms 

has no fine or feathery feelers to buoy it up in the surface waters in various parts of the 

in the water, yet the little creature docs not world that the sea is “as thick as pea soup” 

sink, for it is attached to a wonderful little with them! Great times these for hungry 

raft that keeps it afloat on the surface of fishes, who gobble up the wee sea butterflies 

the deep sea. Tanthina constructs this in- wholesale and have a royal feast, 

genious little raft from a sticky stream of r « 

silvery mucus (mu'kus) — like the trail of a Queer Nests or ggs 

land snail — that flows from its foot. In this Shell dwellers on the whole arc .shockingly 
it contrives to catch and entangle a quantity careless parents. But then, as they mostly 

of air bubbles to make it light and buoyant, have several thousand children at one time, 

This airy float is not only a buoy; it is a they could hardly be expected to look after 

nursery as well, for underneath it the indus- them all. Their eggs in many cases are 

trious mollusk carefully suspends row upon simply broadcast into the sea or left lying 

row of wee, transparent eggs. Then, when about on the sand, stones, or seaweed. But 

it can carry no more, the little raft with its some mollusks do show a little more consider- 

precious freight is set adrift and ianthina ation for the welfare of their young ones, 

makes a new one. Tney cither det)osit their eggs in shelterod- 

Then there are the wing-footed mollusks, spots where there will be at least a fair 

often called “sea butterflies” — tiny sea folk chance of their developing, or provide the 

who live always in the oi^n sea, swimming eggs v/ith some sort of protection until they 

148 




■BBB5BhBfcBgBBB—WBBSB£Bfei.^a£»sakS£Bgg5BlgSgaEaB55i£aaBxg6BSaaagggeaaEa 

THE STORY OF THE SEA 



I’liolo l>> All of N.iiuiul Hiilo 

Sharks are among a shellfish’s worst enemies, for they 
eat every one they come across. Here are two strange 


sharks called ’^hammerheads.” The head has grown 
out at either side, with an eye at the end of the knob. 


are hatched. Top shells glue their eggs to the 
under side of stones and seaweeds. Xatica 
mixes sand and mucus into a kind of thin 
cake and deposits its eggs in this container, 
which is coiled in a spiral form and looks 
like a thick piece of sandpaper. The com- 
mon whelk makes a great many little papery 
hags to hold its eggs and then joins them all 
together into a ball as big as an orange. 
The dog whelks attach their eggs to break- 
waters and fasten them in sheltered nooks in 
the rocks, where they hang in little clusters 
and look like pale pink grains of rice, each 
one set on a tiny stalk. 


When the babies escape from their nur- 
series they are, with few exceptions, lively 
little creatures, not in the least like their 
parents. 'J'hey swim gayly about for a time, 
waving their two tiny finlike flaps, which 
are bordered with fine fringes of hair. Most 
of them are swallowed by the fishes; but 
some sink down to the sea bottom and grow 
up according to their kind. Others are car- 
ried far and wide by ocean currents, and 
may even travel into foreign waters before 
they finally settle down. In this way many 
different tribes of mollusks arc spread abroad 
in the kingdom of the sea. 
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Reading Unit 
No. 9 

CREATURES WITH ONLY ONE FOOT 


Note: For basic information 
not found on this page^ consult 
the general Index, Vol. 15 . 


F or statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Facts Explained 

How a bivalve uses its foot, 3— wood, 3-15- 

15 1 The mussels a 

How a bivalve gets fresh air, 3— 57 

152 Oysters that 

The behavior of a razor shell or babies, 3 -1] 

solen, 3-153-54 Where pearls 

Mollusks that bore tunnels in 


wood, 3-154-55 

The mussels and scallops, 3 -156- 
57 

Oysters that have a million 
babies, 3-157-60 
Where pearls are made, 3 -160 


How do the mollusks escape ene- 
mies? 

How can the razor clam retreat 
into its burrow so fast? 

How is the pholas adapted to drill- 
ing holes in rock? 


Things to Think About 

escape cne- To what remarkable use does the 
teredo put its two shells? 

:1am retreat Since one oyster may produce 
ast? more than a million eggs why 

:)ted to drill- is not the ocean filled with 

them? 


Picture I I tint 


Which organs in a clam resemlile 157 

those in man? 3—152 What does the soft clam do for 

What organ does the piddock use pre^tection? 3—158 

to make holes in rocks? 3— Why should we not collect oysters 
154 during the summer? 3—159 

How does the scallop swim? 3- 

R elated Material 

What terrible enemy do bivalves What mollusk cannibal kills and 
have? 3—132 eats other mollusks? 3 147 

Leisure^time Activities 

PROJECT NO. i: At low tide the ‘‘shipworm.’' Try to locate 

search the sea beach for bits of the mollusk and discover how it 

wood that are riddled by teredo, drilled the hole. 


the ‘‘shipworm.’' Try to locate 
the mollusk and discover how it 
drilled the hole. 


Summary Statement 


Bivalves have .two shells for 
protection against their enemies. 
Since shells may he crushed or 
drilled through or gobbled up by 
starfish and fishes, the bivalves 


can use their feet to dig into rocks 
or sand and so keep out of sight. 
A tiny siphon may project above 
the sand and send water in and 
out of the mollusk. 
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Of course he is safe in going to sleep behind that 
mighty fortl And you can see for yourself that the 
standard has not been shot down. It still stands 
proudly above the topmost battlement. But a more 


relentless force than the enemy will come to wake him 
up. It is the tide that creeps nearer with every 
moment that passes. When it finally attacks the fort, 
he will find that waking up is very wet work indeed. 


CREATURES with ONLY ONE FOOT 

And a Strange Foot at That, for When Its Little Owner Is Tired 
of Walking on It, He Uses It for a Door, Which He Locks 
Up Securely on the Inside 


OLLUSKS that have only a single shell 
are called '^univalves” (a'ni-valv); 
those nath a double one, “bivalves” 
(bl'valv). Bivalves are very simple creatures 
compared withtheirunivalve relations. They 
have no heads, no tongues, and no teeth; they 
are just soft, plum]) little bodies which are 
much too tempting to hungry sea creatures. 
But every bivalve has a mouth and a pair 
of lips to feed with, a pair of gills to breath 
with, and an enormous soft mantle — often 
beautifully colored and fringed — to wrap up 
and protect its delicate body. It has a foot, 
too, as a rule, though it is seldom used for loco- 
motion; for bivalves for the most part arc 
stay-at-home folk and are not given to wan- 
dering about like their restless univalve 
cousins. Many, indeed, pass all their 
grown-up days lying quite still on the self- 
same spot, which seems a very dull and 
uninteresting thing to do. However, dif- 


ferent creatures have different ways of en- 
joying themselves; the simple bivalves are 
content so long as they have enough to eat 
and are left in peace by the other inhabitants 
of the sea. 

A Creature with a Single Foot 

But all the same, a bivalve’s foot is a most 
{)recious possession. It can be used as a 
spade, a boring tool, or a spinning machine 
according to the ])articular requirements of 
its owner. It may be very big and muscular 
or small and feeble. In some cases the foot 
has disaj)t)eared altogether and the bivalve 
has to manage without one. Here and there 
we find an excitable little bivalve that can 
hop and skip and bound away when it is 
threatened by an enemy, but this is an 
exception to the rule. Most of the mollusks 
rely for protection chiefly on the double 
doors to their houses, which they shut up 
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at the first hint of danger. But their shells 
may be crushed by strong teeth or claws, 
forced open by the tube feet of the starfish, 
or drilled through by the wicked whelks and 
Naticas. Many of the timid animals retire 
underground, hoping to escape notice by 
burying themselves in the mud or sand. 
Yet even then they are not always safe. 
Wading birds run about excitedly on the 
shore when the tide is 
low, thrusting their 
long bills into 
the sand 
and trium 
p h a n 1 1 > 
dragging 
the poor 
things from 
their hiding 
f)laces. '’I'he 
walrus 
too, is so 


Now when one of these little creatures is 
lying on the fioor of the sea, it has only to 
open its valves, and currents of water, set 
up by the rippling movements of the fringe 
on the edge of the mantle, carry food to 
the mouth and oxygen to the gills. So the 
mollusk has everything it needs to make it 
happy and contented. But this simple ar- 
rangement docs not answer if it is buried 
in the sand. To over- 
come the diffi- 
cult y o f 
breathing 





fond of 
clams 
that he eat.s 
hardly any 
thing else. No ma 
how deeply they 


ht- ■: 


!. No matter , i* VM 


it**'- 


now Oecpi^ tney uurj Photo by Amfiricaa Munouni of Natural lliiitory WltU t-WO LUOCS, OT SipnOIlS - 

themselves, the old ra.scal clam has a good many of the or- fon), which can be pushed up to 

finds them and digs them g^s that you and I have, but his foot wo the surface. The water flows 

. , , . , ° , should hardly recognize. Notice the , , ^ 

out With his long curved size of the muscles that hold the shell dow n one of these tubes and is 

tusks. Really, these harm- carried away by the other; so a 


and feeding 


uiKlergrouiu 


niollu.'^ks who 
hide.* tlu'msel ves in 
this way are provided 
with two tubes, or siphons (sT'- 
fon), which can be pushed up to 
the surface. The water flows 


tusks. Really, these harm- is carried away by the other; so a 

less little sea folk are very are especially important, for not only constant circulation is kept up 
hardly used. arrd all is well with the cautious 

The bivalve mollusk water that brings all kinds of minute fittlc animal in hiding down 


partities of food to his mouth. 


rests in its home with its 
mouth towards the edges of tlie shell and 
its back against the elastic hinge which fas- 
tens the two halves together. Its mantle is 
arranged in two soft folds to right and left. 
Between the folds and the body of the little 
animal the gills are suspended, one on each 
side. Two strong muscles are attached to the 
shell, and by contracting or relaxing these the 
bivalve opens or shuts its door as it pleases. 


LAM AUVUMAa t 1 

below. 

The European cockle has a long sturdy foot 
that can be used both for digging and hopping. 
It is a handsome little creature with a strong, 
fluted shell and a bright, orange mantle, 
while its foot, which has a bent knee and a 
hooked and pointed toe, is a brilliant scarlet. 
Large numbers of cockles live together in a 
neighborly way, buried side by side in sandy 
bays and sand banks round the coast. 
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L’lioto by Aniericau Muhouiti of Natural History 

As big as a trunk and yet just a shell 1 But think of 
the size of this giant “bear’s-paw** clam! He must 
have weighed several hundred pounds. The inside of 

When digging itself in, the cockle straight- 
ens its foot and tlirusts the pointed tip down 
into the yielding sand as far as it will go. 
Then turning up his toe again, he hooks it 
firmly in the ground, contracts his muscles, 
and so, in a moment, is dragged shell and 
all down below. 

When a Cockle Gets Excited 

•Cockles much dislike being left high and 
dry; so they mostly live beyond low- water 
mark. But now and then some of the little 
mollusks who have buried themselves loo 
near the shore find themselves uncovered by 
the low spring tides. Afraid to show even 
the tips of their siphon tubes, all the little 
cockles hurriedly sink as far into the moist 
sand as they can. There they “lie low and 
say nuffinV’ hoping no one will discover them 
in this dangerous position before the turn of 
the tide. When at last the sea comes creep- 
ing in again, the cockles grow so excited that 
they can hardly restrain themselves. Many 


his shell is pearly white, but the outside is gorgeously 
colored, for its owner must pass unnoticed among the 
brilliant corals of the Great Barrier Reef in Australia. 

actually come out of their burrows and with 
a hoj'), skip, and a jump go bounding merrily 
down to meet the water. They take flying 
leaps of a foot or more. To see these comic 
little creatures springing about on their scar- 
let toes, their heavy shells rocking from side 
to side, is one of the funniest sights imag- 
inable. 

These merry little bivalves have tlie ill 
luck to be edible, though they could hardly 
be called a delicacy. At the mouth of the 
Thames, in England, the gathering of them 
makes quite an industry. They usually arc 
cooked before they are sent to market. 

The Hermit Solen and His Elevator 

The solen, or “razor shell,” as he is some- 
times called, has an extraordinarily long and 
strong foot. He never hops about on it, 
however, but uses it simply as a handy tool 
with which to tunnel out a deep hiding hole 
for himself in the sand or on the muddy 
stretches at the mouths of rivers. 
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This burrow is often two or three feet Some bivalves, ins 
deep. The solen never leaves it of his own sand or mud, tunnel 
accord; but he is a restless fellow and spends scoop out little cave 
a great deal of his time climbing up and corals, where they li> 
down his shaft. When the tide has been out their cells, taking no 
some time, he will often come up to the sur- ing happenings in th 
face and push two or three inches of his 

shell above the ground, as if he were looking Piddoc 

out to see where the ocean had gone. The pholas (fo'las 

The razor shell in which the solen lives is so many sea creature 

long and narrow, either quite name — i 

straight or slightly curved. It 
is covered with an olive-green 
skin mottled with 
bright orange, and is 
really very handsome. 

But as the skin is very 
thin and the solen is 
always scraping it 
against the walls of i 
his shaft, it is gen- 
erally rubbed off in 
several places and 
looks very tattered 
and untidy. 

The solen 
moves up and 
down his shaft 
like an elevator 
worked by foot power 
instead of by electric 

ity. This IS how he photo« by F. Martin Duncan 

does it. When he little piddock has been caught at work dig- 

wishes to descend he ging into a solid stone. The lower cut shows him 
u * i,' r exactly life-size. One wonders where so tiny a crea- 

Stretenes out IllS loot gets the strength to bore into the solid rock. 

as far as it will go. His 

pointed toe immediately swells out like a bell as ice, is shod with 
clapper; this wedges it firmly in the shaft, crystals that convert 
Then by a sudden contraction of themuscles. With this cunning t 
the upper part of the foot shrinks, pulling away so hard that af 
the shell down with a jerk. All this happens the file are worn do^ 
in a flash. By repeating the maneuver two daunt the determin 
or three times the solen is shot from top to merely takes a shoi 
bottom of his shaft in next to no time, and while he is restir 
When he wishes to rise again to the surface are replaced by a n< 
he has only to reverse the order of the pro- newed vigor he rasp 
ceedings — and there he is up at the top energetically as ever, 
again! Long though it is, this peculiar foot When his task is cc 
is so soft and elastic that it can be drawn at the back of his ca 
up and packed away in the shell when the ^wo long siphon tub 
solen is not employing it as a burrowing tool yond the doorway, 
or as an elevator. for the entrance is too 



Some bivalves, instead of burrowing into 
sand or mud, tunnel into old timber. Others 
scoop out little caves in rocks, boulders, or 
corals, where they live apart, like hermits in 
their cells, taking no interest in all the excit- 
ing happenings in the great water world. 

How the Piddock Bores into Rock 

The pholas (fo'las), or piddock — for like 
so many sea creatures it has more than one 
name — is one of these retiring 
little sea people. He is a deli- 
cate wee thing with a pair 
of milk-white shells, 
which are very thin 
and brittle and not 
quite big enough com- 
j^letely to cover his 
small, soft body. Yet 
this frail little fellow 
contrives to scrai)e 
away the hard rock 
and bore out a roomy 
cave in which (o pass 
his days in peaceful 
seclusion. 

Kxaclly how 
he accomplishes 
this work was 
for a long time 
amystCTy. But 
now the secret is out. 

been caught at work dig- pholas does it 

'he lower cut shows him with his foot, which, al- 
Icrs where so tiny a crea- . i i 

bore into the solid rock, though it IS SO soft and 

almost as transparent 
as ice, is shod with a layer of sharp flint 
crystals that convert it into a perfect file. 
With this cunning tool the pholas scrapes 
away so hard that after a while the teeth of 
the file are worn down. But this docs not 
daunt the determined little worker. He 
merely takes a short, well-earned holiday 
and while he is resting, the wornout crystals 
are replaced by a new set. Then with re- 
newed vigor he rasps away at the rock as 
energetically as ever. 

When his task is comjileted the pholas lies 
at the back of his cave with the tips of his 
.^wo long siphon tubes pushed out just be- 
yond the doorway. He is fairly safe there, 
for the entrance is too small for most maraud- 
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It is hard tj why these outlandish clams should 
bother with their shells at all. Certainly they have 
quite outgrown their little homes, for the queer crea- 
tures are at least three feet long and may weigh over 


six pounds. They are caUed goeducks — probably from 
some Indian name — and live in the sand along the 
Pacific coast of North America. They are so toothsome 
that it has been found necessary to protect them by law. 


ing creatures to pass through and his 
siphons arc drawn back into the cave in 
an instant if so much as a shadow falls 
upon them, 

A Worm That Wears a Bonnet 

The ‘‘shipworm” that tunnels into wooden 
breakwaters, the piles of wooden j)iers, or 
any j)iecc of submerged timber that happens 
to be handy, is very different in appearance 
from the little pholas. Ot course it is not 
really a worm, although it looks like one; 
it is a true mollusk, and its projjer name is 
the teredo (te-re'do). This queer creature 
has a very long wormlike body with a tiny 
pair of shells perched on one end of it like 
an absurd little bonnet. 

Of course a shell like this is of no use as a 
house; so the teredo is obliged to protect 
himself in other ways. This he does very 
thoroughly. In the first place he encases 
iiis long, soft body in a thin tube, in much 
the same way that the tube worms do. Then, 
to make this doubly secure, he tunnels his 
way into a thick piece of wood, hollowing 
out a long, dark gallery. There he lives, 
hidden out of sight, with only the tips of 


bis siphons protruding from the open door- 
way. 

The teredo does not work with his foot as 
the i)holas does; he uses his funny little 
double shell as a boring tool. Although so 
small it is very strong, and the front edges 
of the two valves are cut up into a number 
of sharp teeth. Each valve, too, is set on a 
separate little pivot on which it can be 
rocked as the teredo sempes away with it, 
grinding the wood into fine saw^dust. As he 
gradually works his way farther and farther 
into the wood, the curious animal clears the 
j)ath before him by swallowing the sawdust 
as he goes along. Strange to say, this un- 
usual food appears to agree with him very 
well. 

Worms That Will Gnaw a Ship 

As shipworms may be anything from a 
few inches to over two and a half feet in 
length, you can imagine how much damage 
they are capable of doing. In olden days 
when ships were built of wood, teredos were 
a veritable pest. It was chiefly to meet the 
attacks of these troublesome mollusks that 
boats were sheathed with copper and the 
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wooden posts supporting piers studded 
with broad-headed nails below high-water 
mark. 

The date shells that scoop out snug little 
caves in corals or hard limestone rock, work 
on an entirely difTerent plan. They have 
only a tiny foot and their wshells are so thin 
and delicate that they cannot possibly be 
used as boring tools. But secreted in its 
mantle every little date shell has a supply 


dull-looking things as a rule, though some 
living in tropical seas have beautifully col- 
ored green and brown shells. They spenrl 
most of their days in one place merely open- 
ing their mouths and sucking in the food 
carried to them by the water; but they can 
move if they want to. Now and then one 
will unfasten its heard from its anchorage, 
move off a little way, and fix itself to a 
fresh sj)Ot. 


This goeduck is making himself as small as possible; 
but even then he is very far from fitting into his pitiful 
makeshift of a shell. Imagine him hidden well down 
in the sand. When he feels at ease he shoots out his 
long neck — which is really a siphon — and busily spurts 
a stream of water into the air. It is in this way that 
fishers can tell his whereabouts— but the goeduck 
seems to be very slow in changing his habits 1 

Photo li> Nature Masasine 



of Strong acid stored in a special gland; with 
this the feeble mollusks actually hollow out 
their stony chambers by chemical action. 
The acid does not harm the shells of the 
little animals, for they are protected by a 
very thick, tough skin. 

The Sociable Mussel 

The mussel, which is a cousin of the <late 
shell, uses its tiny foot as a spinning ma- 
chine. It spins a bundle of strong, coarse 
threads, called the beard, with which it 
anchors itself to stones, breakwaters, rocks — 
or sometimes even to its neighbors. For 
mussels are sociable creatures; they like to 
live in large family parties — big ones, little 
ones, and great-grandfather mussels all in a 
tangle together. Or they crowd in thousands 
in huge beds under the sea, all joined one to 
another by their beards. Mussels are rather 


The scallops, or pectens, are much more 
interesting than the sluggish mussels. They 
live farther away from the shore than many 
bivalves do. If we could wander far out 
under the sea wc might chance to come 
upon a scallop bed — a clear stretch of rough, 
gravelly ground with rocks and boulders 
scattered about. 

Some of those handsome shell dwellers are 
lying here and there on the sea floor; others 
are clinging to the rocks; and some~yes, 
some are actually darting about, zigzagging 
through the water by flapping their shells 
just as if they were wings. It is the younger 
scallops who arc enjoying themselves in this 
way. When they grow older they become 
more sedate and do not dash about so much. 
When they are very young and their shells 
are only just formed, the little scallops are 
ratber timid and afraid to play about; so 
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they spin a few threads with a wee foot, like 
a tiny white finger, and cling to the shelter 
of rock, stone, or seaweed. But they soon 
grov/ bolder, and casting themselves adrift, 
they start fluttering their valves, shooting 
\)ackward through the water and enjoying 
themselves like their older brothers and 
sisters. 

A Row of Emerald Eyes 

When a scallop is full grown its shell is 
often four inches or more across. It is a 
• beautiful thing, like an open fan, gayly 
painted in varying lints of orange, crimson, 
or chestnut-brown on a wdiite or pale straw- 
colored ground. The two valves of the shell 
are not exactly alike; one is like a saucer 
and the other is quite Hat. The scallop lies 
in the deeper shell and the i1at one closes 
down on it like the lid of a box, llie scalloped 
edges of th ^ valves fitting into oru* an- 
other exactly. 

When there is nothing to alarm it the 
scallop is fond of resting quietly on the 
ground with its shell half open. We arc 
then able to get a glimpse of its plunq) 
orange or scarlet body through the folds of 
the mantle that stretches like a misty cur- 
tain between the gai)ing valves. 'I'he two 
edges of the mantle are bordered with a 
fringe of long, white, waving tentacles, and 
all along the margin is a row of shining green 
spots that sparkle and ilash like emeralds. 
These are the eyes of the scalloi). How 
much and how far it can see with them we 
cannot tell exactly, but they are certainly 
very sensitive to light, for if the slightest 
shadow is cast upon the shell the lid comes 
down in a hurry and the scallof) is safely 
shut u{> in its box. 

Scallops arc sometimes called sea 



Photo by l'\ Martin Duncan 


The scallop fringes his shell with bright-colored ten- 
tacles; and when ho wants to move through the water, 
he shoots himself along by opening and closing the 


this name is more often given to their 
cousins the lively limas (ll'ma), who flit 
about in the water in much the same 
way. They arc pretty little creatures with 
pure while fluted shells hardly an inch long, 
either quite smooth or covered with prickly 
spines. The mollusk itself is gayly colored — 
bright yellow, crimson, or orange — and is 
wTai)ped up in a gorgeous mantle edged with 
a long scarlet fringe which trails out behind 
the little creature as it dashes about in the 
sea as if it were in a tremendous hurry and 
had not a moment to spare. 

These sea butterflies are very nervous. 
When they are not flapping about, a num- 
ber of them often cluster together for safety 
in a curious kind of nest made of sand, 
small ‘ tones, fragments of shell and coral, 
all bound together with sticky threads spun 
from their spinning machines. Viewed from 
outside this ^‘ncst” looks a hopeIe.ss jumble 
of odds and ends, but it is lined with such 
a thick network of threads that it is quite 
cozy and comfortable inside. 

How Young Oysters Swim 

Now oysters arc much more sober in their 
w'ays; once they have settled down in an 
oyster bed they stay there. Their shells 
become so firmly cemented to the rock, stone, 
shell, or whatever they happen to be lying 
on, that they could not gad about even if 
they wanted to. But tliis is only after they 
have given uj) childish ways. Baby oysters, 
like most young things, are lively, restless 
little creatures. When first they make their 
escape from the tiny eggs broadcast by 
their mother into the sea, they swim mer- 
rily around, lashing the water with the fringe 
on the two little paddles with which they are 
provided, and having a thoroughly jolly time. 



two halves of his house. During the crusades the 
scallop’s beautiful shell was worn by returning pilgrims 
as a sign that they had been to the Holy Land. 
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Here is a salt-water pool close by the sea in April. are shown at home at the bottom of their tubes; and 
All kinds of queer little beasts are busy finding their at the right is a fiddler crab hidden away in his bur- 
food. In the very front of the picture two soft clams row, where he is relatively sate. 


Baby oysters are at first so small you can 
hardly see them. They look like so many 
tiny specks bobbing about in the water. 
Small as they are, however, every little 
oyster has a transparent double shell and a 
pair of wee fringed flaps, like wings, to en- 
able it to paddle about in the sea. 

A Mother of a Million Babies 

At certain times of the year the water 
round about the oyster beds is literally 
packed with these lively little atoms. For 
oysters have very large families; one or two 
million babies at a time is quite an ordinary 
brood. American oysters get rid of their 
burden of eggs once for all, shooting them 
out into the sea to hatch or not as the case 
may be. But European oysters, as a rule, 
keep the eggs until they are hatched. They 
tuck them up in the folds of their mantles, 


and the babies do not leave their parents’ 
shells until their own tiny shells are formed. 
By this time the mother must begin to 
feel like the “old woman who lived in a shoe, 
who had so many children she didn’t know 
what to do.” So she opens her shell and 
turns the little oysterlings out of doors. 
They come streaming out in clouds, like 
little puffs of steam coming from the funnel 
of a steam engine. 

Of course these baby oysters do not all 
live to grow up. They are swallowed in 
thousands by fishes, prawns, shrimps, lob- 
sters, and all sorts of isea (Creatures, who 
think this kind of “oyster soup” very good 
indeed. Only a few are left to find a place 
in the oyster beds. 

Even if they do escape all the dangers of 
the open sea the troubles of the baby oysters 
are by no means all over. If, when they 
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This complicated device is really the humble oyster, from Great Britain, where the same beds are still 

which is a delicacy in many parts of the world. Oysters bearina to-day. Oysters are the most valuable thine 

are very easily digested and are of great value for that the fishing industry has to sell. You may often have 

reason. People liked to eat them way back in ancient heard it said that they should be eaten only in months 

times; and we know that in the first century A.D. the that have an R in the name. This is true, for they 

Romans re-stocked their beds with oysters sent down spawn during the summer and should be protects. 
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sink clown to the sea floor, they do not 
alight on somelJiing firm to which they can 
attach themselves, the poor little things run 
the risk of being smothered in the sand. For 
this reason in ^‘oyster parks,’' where oysters 
are cultivated, the ground is strewn with 
broken shells, tiles, bundles of sticks, and all 
sorts of contrivances for the *^spat,” as baby 
oysters arc called, to settle on. Great care 
is taken of oysters in the oyster parks. The 
water is kept clear, and every eflort is made 
to keep their natural enemies, the starfish, 
the whelks, and other sea ogres, at bay. 
But I am afraid all this kind attention is 
very much like the "‘treat” given to the 
young oysters by the Walrus and the Car- 
penter when they took them for a walk 
along the sandy sliore. ^V)u remember how 
that ended, don’t you? 

“ ‘O Oysters,’ said the Carpenter, 

‘You’ve had a [Peasant run! 

Shall we be trotting home again?’ 

But answer came there none — 

And this was scarcely odd, because 
They’d eaten every one.” 

And this is just what happens to the pam- 
pered oysters in the oyster parks. No sooner 
have they grown plump and fit for market 
than they arc “eaten every one!” 

Few Pearls Are Found in Oysters 

Pearls may now and then be found in 
oysters, but this docs not happen often. 
The pearl oyster is not really an oyster at 
all; it is more closely related to the scallops 
and mussels and lives only in the warmer 
seas. But pearls are occasionally found in 
many kinds of shells with a pearly lining, 
including the mussels and the periwinkle. 

There are a vast number of shells, some 
beautiful, some curious, all interesting in 
one way or another. There is the strange 
hammer oyster, who has a rough black shell 
shaped like the letter “T”; a thorny oyster, 
whose brightly colored red, purple, or yellow 
shells are covered with thorny spines; and 
the wing shells, with their shells expanded 
into two long narrow wings, one on each 
side of the hinge. Then there are the ark 


shells — so like little Noah’s Arks that one 
would expect to see them floating on the 
water instead of hiding in the sand as they 
do. The watering j)ot shells, found in the 
Indo-Pacific seas from the Red Sea to New 
Zealand, are long shells wnth one end ex- 
j)anded and j)crforated like the nose of a 
Avatering can. Lastly, there are -the great 
darn shells, such as the giant clam, the largest 
of all bivalves, that lives in the blue lagoons 
and among the coral reefs of the Fast Indies. 
These arc so huge and strong that if a man’s 
foot or hand is caught between the two 
valves, the chances are he will not be able 
to release himself until the giant mollusk 
pleases to open its shell again. We might 
spend years travelling all over the world 
collecting shells and yet miss many kinds. 

What Is a Sea Hare? 

We must leav'e the shell dwellers now and 
turn our attention to this funny little animal 
cree])irig over the seaweed-covered rock. 
What is it? It looks for all the world like 
a tiny model of a crouching hare, made by 
someone who was not very well acquaint(‘d 
with the animal. It has a small, blunt niu/.- 
/le, two horns standing iii)right on the toi) 
of its head like a pair of Tong ears, and a[)- 
pears to be clothed in a dark, tight-fitting 
velvet coat s[)eckled .all over with white dots. 

This strange little beastic is called a “sea 
hare,” but it is really a mollusk. Although 
it is certainly not a shell dweller, it does 
possess a shell, about the si/e and sliaj)e of a 
small teaspoon. I'lns is hidden from view, 
for the sea hare carries it on his back anti 
covers it with his mantle, which has two 
side flaps that are folded over it. 

Do Not Stroke a Sea Hare 

It is just as well not to touch the little 
creature, although he is perfectly harmless. 
If startled he has an unpleasant habit of 
squirting a purple fluid from his mantle that 
stains everything it falls on. Most sea hares 
live in fairly deep water, though they often 
visit the pools and shallows near the shore. 
They can crawl over the rocks, swim, ot 
creep upside down upon the surface of the 
water, just as a pond snail does. 
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WHERE OUR PEARI.S GOME FROM 

Note: For basic information For statistical and current facts, 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 1 5. Index. 

Interesting Pacts Explained 

How a pearl i.s formed, 3-162 the sea, 3—163 

Pearls “of the first water,” 3—163 Fresh-water pearls, 3-163 
Where the best pearl fishing is How vve force the oyster to make 
done, 3-163 a pearl, 3-163-64 

How pearls are brought up from Artificial pearls, 3—164 

P kings to Think About 

What relation is there between How are “culture pearls” made? 

pearls and sand? How are herring used in making 

Why do pearls vary so much in artificial pearls? 

[>rice? Why should people who own 

What risks do pearl divers face? pearls wear them often? 

Picture Hunt 

How have pearls been regarded 3-16 > 

by royalty? 3-162 Where dues a pearl diver work? 

Why is pearl diving dangerous? 3—164 

Related Material 

What is a mussel? 3-260-62 River in the summer? 3-262 

Why do whole families hunt for In what shellfish are most pearls 
clams along the Mississippi found? 3—160 

I^eisure^titne A ctivities 

PROJECT NO. I : Visit a fac- pearls in fre‘=ih-water mussels on 

tory which makes artificial pearls, the banks of a stream. One often 

or study their exhibits, finds a tiny seed pearl. 

PROJECT NO. 2: Hunt for 

Summary Statement 

Pearls are built around a grain are so precious that some people 

of sand that irritates the soft risk their lives to obtain them, 

mantle of the pearl oyster. They 
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Photo by Metro-Cjoldwyu-Mayer 

A vision of gloaming pearls lying in the smooth curve beginning of history. The Mogul emperor on his throne 

of an oyster shell may very well rise before the mind wore an enormous rope of pearls. Cleopatra dissolved 

of the Malay pearl diver as he comes to shore with a pearl in her wine to show Antony how lavishly she 
his basket of oysters. But he himself will never wear could entertain him at dinner. Caesar is said to have 
the pearls. Being *^of great price,” they will go to the conquered Britain largely in the hope of finding pearls, 

rich and great of the world, as has happened from the The court robes of Queen Elizabeth were stiff with them. 
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In the Folds of the Ugly Oyster 
Price, and We Can Help the 

N ALL the treasures of the deep there 
is none lovelier or costlier than the 
one that cemes out of the lowly oyster. 

It is the f>earl. As far back as history goes, 
the pearl has been a prize to hunt for in the 
waters, and in olden days there were various 
quaint notions as to how it grew inside the 
oyster. Some of the people thought it was 
made by a flash of lightning strikirig on the 
oyster shell, and others believed that if a 
drop of dew fell in the shell it would be 
changed to a pearl. 

Of course we know better now. A p>earl 
is bom when some tiny thing creeps into the 
oyster^s shell and irritates the animal. The 
thing may be a little worm, a grain of sand, 
or some other gritty substance. When it 
gets between the shell and the soft mantle 
of the mollusk, the oyster may protect itself 


We Find Our Pearls of Greatest 
Oyster to Make Them, Too 

by covering the intruder with the same 
pearly substance that lines its shell. This 
substance is called ‘‘nacre^’ (na'ker), or 
‘‘mother-of-pearl.^’ It is put on layer upon 
layer, and in the end it makes a pearl. 

The pearl oyster is not the kind of oyster 
we eat. It is not really an oyster at all, but 
is more like a mussel or a scallop. To be 
sure, any shellfish that lives in a shell with 
a pearly lining may produce a pearl, though 
only very rarely; and even with the pearl 
oysters, only one in a thousand is likely to 
produce a pearl of any value. Yet the larg*^ 
and shapely pearls are such prizes that it is 
worth the toil of hunting and opening thou- 
sands of oysters to find a single one. 

Few of them are large, and few of perfect 
shape. If they grow on the lining of the 
shell itself, they will be flat on one side, and 
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then they are called ‘‘button pearls.’' If much longer than a minute. It is a danger- 
they are fastened to the shell Ijy a narrow ous trade, and shows the risk that men will 
neck, they are called “blister pearls.” And take for gems, 
if they are very small, growing usually in 

the muscles of the oyster, they are called Search for Pearls 

. seed pearls. But when they grow large and Sometimes the shells are opened right on 
round in the tissues of the animals, and have the boat, but usually they are taken to the 


a fine soft luster 
without any Haw, 
they are the rare 
pearls “of the first 
water” that arc 
worth a little for- 
tune. 

Men have fished 
for pearls since 
very ancient times, 
around India and 
the Persian Gulf, 
and they are now 
fishing for them in 
many parts ot the 
world — in India, 
Jaj^an, and China, 
in Australia and 
around many a 
Pacific island, in 
the Gulf of Cali- 
fornia and the Gulf 
of Mexico, and in 
still other places. 
There is commonly 
one fishing season 


shore and spread 
out for some days 
to decay. Then 
they are washed 
and carefully 
J searched, and any 
pearls that may be 
found are taker 
out by hand or 
with special tools. 

In addition to 
the pearls that 
come out of the 
sea, there are a 
good many from 
the streams and 
I rivers. These are 
called “fresh-water 
pearls.” They are 
found in many 
places in Europe 
and America, and 
all through the 
P Temperate Zone. 
They have less lus- 
i ter than the ocean 
pearls, and are by 
no means so valu- 


every year, usually ' pearls, and are by 

in the spring; for it rhoto by Amenc*n Muaeum of NHturai ifwuiry HO Hicans so valu- 

WOUld not do to It we could watch what happens both on the water and under able; though the 
1 r !-• iwu it, we should see something like this when the brown men dive e .1. 

keep lishing all the for pearls. It makes one catch one's breath in suspense, hop- OI me iresn- 

— there would “K the man on the bottom will be quick enough to escape water pearls are 

soon be no pearls still very beautiful 


the shark I 


still verv beautiful 


left to wear in ring or brooch or necklace. 

Working on the Ocean’s Floor 

The fishers are all divers. They go down 
from a boat, and walk around on the floor 
of the ocean, gathering the shells they find 
and putting them in baskets. In many parts 
/ol the world they wear diving suits, and can 
stay down a long while. But in the Far East 
the Japanese and Malay divers often go into 
the water just as they are, with a big stone 
to carry them down; and even if they do 
not meet a shark, they cannot stay below 


and may bring high prices. 

Now if a grain of sand that strays into an 
oyster can start a pearl, why can we not 
put a grain into the oyster and force him 
to make a pearl? We can, perfectly well; 
and men have been doing it, especially in 
China, for many a century. What they do 
is to cut a tiny piece out of the mantle of 
one oyster, wTap it around a bit of mother- 
of-pearl or of some other substance, and then 
plant it in the mantle of another oyster. 
And the second oyster duly proceeds to 
build a pearl around it. These oysters are 



This photograph of a pearl diver at his dangerous work Seas. Amid bright coral an(f"^ startled, mysterious 
was taken from a diving bell somewhere in Che South fishes, he plies his difficult trade. 


carefully fed and protected, in special beds 
or cages, and in time arc opened for the 
pearls they ought to bear. The surgical 
operation does not always succeed — by no 
means; but when it does, there may be a 
fine pearl. Such a pearl is not artificial, for 
it has been made by the oyster. But because 
we helped in the process, we call it a “culture 
pearl.’’ Sometimes the Orientals coat little 
images of their gods with pearls in this way. 

What Is an Artificial Pearl? 

The artificial pearls arc very different. We 
make them by simply coating a glass bead 
with a substance known as “pearl essence,” 
which we get from the silvery scales on the 
under side of certain little fishes — like the 
sardine, the herring, and the fresh-water 
“ablette,” found on the continent of Europe. 
We mix the pearl essence with celluloid, and 


put on several coats. Although these j)earls 
may be made cheaply, they are often very 
beautiful, and it is hard to tell them from 
the real ones. Sometimes w^e use a hollow 
glass bead, coating it on the inside with 
pearl essence and gelatine, and then filling 
it with wax. But it does not look so “real.” 

There are some pink pearls, and yellow 
pearls, in addition to the creamy-white ones 
that are commonest; and there are black 
pearls that are very highly prized. A pearl 
needs only a little poli.shing to make it ready 
to wear, for of course it is never cut like a 
diamond or any other precious stone. But 
the owner of a pearl has to be careful with it. 
He must never put it in hot water, or he will 
ruin its sheen, and he must not leave it i; 
the dark long, or it will lose its luster. It 
needs to have an airing fairly often. People 
who have pearls must wear them. 
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Reading Unit 
No. 11 

OGRES OF THE SEA 

Note: For basic irtjormalion For statistical and current facts, 

not found on this paf^r, consult consult the Richards Year Book 
the general Index, Vol. 15. Index. 

Interestinfl Pacts Rxplained 

How the octopus hunts its food, The smoke screen of an f)ctopus, 
3 -167 3 ihQ 

How the arm of an octopus is How the mother octopus takes 
fitted for its job, 3 -167 care of her eggs, 3—169 

Knemies of the octopus, 3— 168-69 Squids and argonauts, 3-169-71 

P kings to Think About 

enables an octopus to cling Why are squids and cuttlefish 
to rocks so tightly? called mollusks? 

Why are squids considered dan- Are the octopus and squid really 
gcrous? dangerous to man? 

What important substance do What cousin of the octopus builds 
artists get from cuttlefish? a beautiful shell? 

Picture Hunt 

Why did men once believe what is Where do we obtain the “bone’^ 
shown here? 3-166 that canaries use in their cages? 

What does an octopus eat? 3- 3—170 

167 Why has man feared the deep- 

What part of a bivalve mollusk sea squids? 3—171 

can be compared with the um- What enables sperm whales to 

brella and tentacles of an octo- catch and eat squids? 3-172 

pus? 3-168 

P eis u re^ti tn e A cti vi t i es 

PROJECT NO. I ; V^isit a local out the ink sac in each. By open- 

.sea-food market for sciuids and ing the stomach you may discover 

octopi. Take one of each home what food had been eaten by the 

for study. See if you can dissect animals. 

S u tn tnary State tnent 

The sea seems peaceful on the is attacked, it squirts out an inky 

surface, but a fierce struggle for fluid which acts as a smoke screen 

existence goes on below. I'he while it escapes. 'Fhe squid may 

octopus with its eight snaky, reach a length of sixty feet and 

vacuum-cupped tentacles is a real is as v^oracious as an octopus, 
menace to fish. When an octopus 


16s 




From kn Old Print 

This gruesome thing never happened anywhere in Ae 
world. But men used to think it might, and probably 


lay awake worrying about it. It makes us wonder 
how many of our fears to-day are just as silly 1 


OGRES of the SEA 

The Tcffiblc Octopus Once Hottnted the Of corns of Sotlofs, ond 
He Still Is the Terror of Many a Deep Sea Cave 


HE Ogre is at home. He is resting in 
his cave under the sea. It is a charm- 
ing little cave, hollowed out in a coral 
rock with a soft curtain of palegreen weed half 
hiding the entrance and the monster lurking 
within. We can not see much of him, for 
it is almost dark at the back of the cave 
where the ogre is crouching, but from the 
gloom two pale, cold, wicked eyes stare un- 
blinkingly out into the water. 

Outside all looRs peaceful. Paths strewn 
with silvery sand and i^early shells wind 
away into the dim blue distance between 
banks of coral, all pink and white and violet 
with the starry heads of thousands of polyps. 
Giant boulders are incrusted with the soft, 
velvety weed that many little sea folk like 
to nibble. Graceful sea fans and sea firs 
bend and sway in the quiet surge of the 
water; many-hued anemones expand their 
flowery heads on the rocky ledges; and col- 


onies of tube worms w'ave their feathery 
crowns from the tops of their chimney-pot 
houses. 

Wee blue crabs scuttle over the sand, 
gayly colored shrimps and prawns whisk 
about, and funny little fishes, looking ridic- 
ulously like gnomes and goblins, play hide 
and seek in and out of the nooks and crannies 
of the rocks. There seems nothing to fear 
in this garden of the sea; anyone would im- 
agine that it was the saJest playground in 
the world for the little sea people. But we 
have seen those cruel eyes peering out from 
the cave. 

Round the bend of a big rock comes a 
school of slender fishes, gleaming silver and 
blue as they move ;5asily through the water. 
They keep together in close formation except 
when they break their ranks to dart and 
snap at a swarm of tiny wriggling things 
that catch their bright eyes. Now one of 


i66 



THE STORY OF THE SEA 


the fishes, lagging a little behind the others, 
makes a sudden dash at a scarlet shrimp. 
Ah! he has missed it. With a flick of his 
tail he turns to follow his companions. His 
way lies past that little cave. A long snaky 
arm is shot out. It coils like a whip lash 
round the slender, gleaming body, and in a 
moment the struggling fish is dragged inside 
the ogre’s den! 

All is still and quiet again. The wander- 


seems to flow over the angles and edges as if 
he were more than half fluid. But he is solid 
enough in reality; make no mistake about 
that. Each of the long, tapering arms is 
clothed with about a hundred and twenty 
pairs of suckers. At the tip of the arm they 
are tiny, buttonlike things, but they grad- 
ually increase in size as the arm thickens, 
until at the base they may be two inches or 
more in diameter. These suckers are perfect 





Photo by N. Y. ZooIokicuI Society 


This is the way the octopus hunts at home. If the stir, his meal is all over in an instant — and then he is 
creature is a giant, those snaky arms can reach out ready for the next one. Meanwhile the careless fish 
five feet and grab his luckless prey. Without noise or float by like swarms of dainty butterflies. 


ing fishes have gone on their way. They 
did not even notice that one of their number 
was missing. Presently the seaweed curtain 
is pushed aside, and the ogre, now rested 
and refreshed, comes forth from his lair. 
Oh, dear! how ugly he is! Slowly he emerges 
from his retreat. First a circle of writhing 
arms appears, then a great ugly head joined 
^y a short thick neck to a wriggling, baglike 
body. Now that he is out in the open we 
see that the ogre is an octopus (6k't6-piis), 
one of the most fearsome and hideous tyrants 
of the deep sea. 

He slithers down on the rocks and begins 
creeping over them in a horrible way. He 


vacuum cups. Each one has a raised rim 
surrounding a hollow cavity, with a fleshy 
piston at the bottom of it worked by power- 
ful muscles. So tightly do they cling to 
everything they fasten on that it is easier 
to tear the whole arm from the octopus than 
to make him release his hold. 

An Eight-armed Monster 

The octopus has eight of these appalling 
arms, arranged in a circle round his mouth 
and joined together at their base by a strong, 
thin web. When stretched out wide they 
form a kind of parachute around the crea- 
ture’s head. In the center of the circle is a 

67 




Photo by F. Martin Duncan 

This is the upper side of the wicked octopus. The 
big seek is his body; and you will notice that though 
he is a moUusk like the clam, his shell is entirely 
tone, for he can protect himself with his terrible ten- 
tacles. The “umbreUa” around the head is made out 
of his “foot,** which in other moUusks is drawn inside 
the shell. The flesh from the “arms** of young and 
medium-sized octopods is said to be deUctous when 
served hot, and brings a good price in Naples, where 
it is sold. 


Here you see the under 
side of the tentacles, 
armed with terrible 
suckers. 


a moment he is lost to sight. Wc wonder 
how many sea folk lie will devour or frighten 
out of their wits before he slinks, like .some 
dark, evil shadow, back to^Jiis lair. 


round, thick-lipped mouth armed with a 
strong, horny beak, like the beak of a parrot. 
Inside the mouth is a horrible tongue, cov- 
ered with sharp recurved spines, and a bag 
of poison with which the dreadful ogre par- 
alyzes his victims when he has bitten them 
with his beak. No wonder the octopus is 
hated by all the dwellers in the sea. 

But this is not all. Projecting under his 
head is a curious, funnel-shaped tube called 
a ‘'siphon*^ (si^fon), and back of this arrange- 
ment, hiding under a flap of skin, is an “ink 
bag.” To what use the octopus puts these 
strange contrivances we shall see presently. 


Unless something occurs to upset his regu- 
lar habits, the octopus spends the bright 
hours of the day alone, skulking in the 
shadow at the back of liis cave. Ilis staring 
eyes are fixed upon the doorway, watching 
iill that goes on outside, and his long arms 
are always ready to seize any unfortunate 
creature that comes within his reach. The 
threshold of his den is strewn with the shells 
and bones of his victims. So he passes the 
time away until evening falls, when, like 
some fearsome dragon of old, he steak 
silently from his hiding place and sets out 
in search of prey. 

So fierce and bold is the octopus that there 


The Ogre in His Lair 

After slipping and sliding on the rocks for 
a time the ogre rises in the water and paddles 
slowly forward by opening and shutting his 
parachute and waving his snaky arms. Then, 
deciding that there is nothing to interest him 
here, he suddenly squirts a jet of water with 
great force from his funnel; this sends him 
shooting backwards at a terrifle speed. In 


is hardly any sea creature he will not attack. 
But now and then this bully meets his match. 
Whales will devour him, beak, suckers, and 
all, if they chance to meet him out on a* 
hunting expedition; and sharks, dogfish, and 
g^ant conger eels are ready to fight him and 
make a meal of him if they can. Terrific 
battles sometimes take place between these 
monsters. The octopus flings his arms round 
his opponent, and clinging to him with all 
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his suckers tries to drag him by main force scry for a moment except to make a sudden 
towards his terrible beak. The huge fjsh dash for a passing fish or lobster to satisfy 
meanwhile tears at him with its teeth and her hunger. 

thrashes about with its tail until the sea is Her temper at this time is really shocking, 
churned into foam by their violent struggles She suspects every creature in the sea of a 
and all the terrified sea folk who happen to desire to steal her precious eggs. Even 
be near flee in dismay from the commotion, the father dare not venture too near. If 
If he finds he is getting the worst of the he shows his ugly face in the nursery, the 
encounter the octopus often effects his es- mother shimmers with rage, waves of chang- 
cape by a clever stratagem. He suddenly ing color ripple all over her, she glares at 
releases his gri]» and shoots the him in a fury, threatens him with 

contents of his ink liag full in the . her arms, and if he does not take 

enemy’s face. The inky fluid the hint and take himself off 


‘ sjircads like a cloud in 
the water. Before the 
astonished and blinded S 
creature recovers from 
the shock the wilv octo- ‘5 
j)us has beat a hasty re- 
treat, darting rapidly ^4' 
away, stern foremost, 
u n d c i c u \ e r of t h e 
^‘.smoke screen’’ lie has 
created. 

He does not always cs- T- 
cape ‘-col-free; but if in the " 
struggle he has lost an arm 
or two, this causes the octopus 
only temjiorar}’ inconvenience. 
He may stay at home sulking 





Photo N Y Zoolomral Sor»ely 


with all possililc speed, she 
rudely squirts a stream of 
ink over him! 

An octopus changes 
color in a most extraor- 
• dinary way when it is 
1 excited by anger or even 
f)y the sight of some- 
! thing good to eat. When 
resting, too, it is able to 
hide itself from its foes 
and victims by turning 
almost exactly the color of the 
rocks or whatever it happens 
to be crouching on. When 
at last the cares of the female 
octopus are over and the eggs 


in his den for a while, but be- Here is one of the few deep-sea hatch, the young ones leave 
r 1 creatures that is not afraid of the • i* ' i 4 4.u 

fore very long new arms, com- octopus. It is the terrible shark, Ibeir dim nursery dowm at the 

plete with their horrid suckers, which has neither man bottom of the sea and rise at 

will have replaced thcold ones. ^ once to the surface to sport 

The female octopus is quite as savage and about in the warm sun-lit water. Here, 
bloodthirsty as her mate, but there is one with only a few excejitions, tbey are promptly 
thing to be said in her favor; she is a de- gobbled up by the fishes. And a good thing 
voted mother and takes the greatest care of it is, too; for if all the millions of baby 
her very large fanul\\ Choosing as her nur- octoi)ods (6k't6-p6d) lived to grow up, 
aery a quiet, secluded spot at the bottom of there would be no peace or safety for any 
the sea, she carefully fastens forty or fifty of the sea peoifle except whales and sharks 
bunches of eggs under a sliclving rock; and and like monsters. Among those which 
there she stays through fifty long days and might give battle arc the octopus’s own first 
nights until the young ones are hatcl.ed. cousins, the giant squids, which arc every 
The eggs look like bunches of grai>cs; and bit as fierce and cruel as the octopus 
since each bunch contains eight or nine hun- . « ^ , 

/Tred eggs, a female ocU.pus has plenty to do Ferocious Squids and Cutties 

looking after them all. But she is untiring While the octopus lives like a wicked old 
in her devotion. She clasps each bunch in dragon in a cave or cranny in the deeper ofl- 
hcr arms in turn, sprays it with water from shore waters and seldom ventures out until 
her funnel to keep the eggs clean and well the evening, the squids and cuttlefishes lead 
supplied with air, and hardly leaves her nur- a roving life, hunting their prey with frenzied 
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Photo by F. Martin Duncan 

This ungainly cuttlefish has had the bad luck to be 
stranded. But that was fortunate for us, since it gives 
us a chance to see his curious lumpy body and long 
tentacles. All that is left of his moUusk shell he 

ferocity all over the open seas. Large shoals 
of the smaller squids and cuttles often ap- 
pear near the coasts, where they dash about 
pursuing and devouring fishes quite as big 
as themselves. But the giant squids keep 
far out in the great depths of the ocean^ 
where their huge size and ruthless ways fill 
every sea creature that encounters them with 
horror and dismay. 

The Tinted Demon of the Deep 

Squids vary in size from tiny things only 
a couple of inches long to appalling monsters 
measuring sixty feet or more, but from the 
largest down to the smallest they are all 
most determined and relentless hunters of 
prey. They do an immense amount of dam- 
age to the fishing industries; large numbers 
of herrings are destroyed by them year after 
year on the Scottish coasts, and the mackerel 
fisheries on the American coast are sometimes 
quite spoiled by ravening hordes of these 
troublesome sea rovers. They seem to kill 
for sport as much as for hunger, for they 
will bite one fish after another in the back 
of the neck, pursuing the poor frightened 
things with mad ferocity and leaping quite 


carries inside his body. And when we catch him, we 
take it out and put small pieces of it into canary birds* 
cages, for our pets to nibble at. It seems a strange 
fate for the great creature. 

out of the water in the excitement of the 
chase. As they dash wildly here and there, 
the squids constantly change color in a be- 
wildering way. They flush fgom white to 
pink and from pink to scarlet, next turning 
rose, salmon, cream, then white again so 
rapidly that each one appears to be four or 
five diflerent animals! 

Like the octopus the squid has a circle of 
sucker-clad arms round its mouth. They are 
much shorter in proportion to the size of the 
animal, but to make up for this it has two 
extra arms that are sometimes three times 
its own length. They are bare except at the 
tip, which swells out like a club and is cov- 
ered with horrible suckers. These have hard, 
horny rims cut, in some cases, into cruel 
hooked teeth that claw and tear the prey 
they fasten on. 

Ink from a Cuttlefish 

The squid’s body is rather like a torpedo 
in shape, with a triangular fin along the rear 
end. The cuttlefish is more stumpy, but 
otherwise the two creatures are much alike 
both in looks and manners. Both have pale, 
glaring eyes that make one shudder and an 
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ink bag from which they eject a cloud of 
inky fluid in order to baffle their enemies 
when they wish to make good their escape. 
When not engaged in actively chasing their 
prey, they are fond of anchoring themselves 
with their shorter arms to floating seaweed 
or timber while they fish for prey with two 
long arm§. The true cuttles, which are sel- 
dom more than eighteen inches long, like to 
lie half buried in the sand and dart out upon 
the crabs, lobsters, and fishes that pass by. 
The common cuttlefish is called the Sepia 
• (se'pl-a). From the contents of its ink bag 
the best artist’s sepia is manufactured. Now 
strange as it may seem, these terrible sea 


is rarely more than two inches long. It loves 
to bury itself quite up to its goggling eyes 
in the soft sand, where it keeps a sharp 
lookout for prawns, shrimps, and tiny crabs. 

In olden days the octopus and the giant 
squid were called the '‘devilfish” and the 
"kraken” (kra'k^^n); and many were the 
thrilling tales told by travellers of desperate 
encounters with these fearful sea monsters. 
They were said to clasp great ships in their 
arms and drag them down to the bottom of 
the sea. Of course these talcs were mostly 
travelers’ yarns; no “devilfish” or “kraken” 
could do such things as that, although some 
of the creatures are powerful enough to seize 



I'hutu by American Muaeuoi of Natural History 


The common squid is not quite so solid a creature as *'arms/’ here all folded together. Some giant squids 
the picture would suggest, for this is only a model. grow as long as sixty feet. Darting about in the water. 
But you can see his bulging eye and curious long they must look like some queer kind of submarine. 


Ogres belong to the same division of the ani- 
mal kingdom as the pretty little top shells, 
the beautiful painted scallops, and the land 
snails. They arc in fact mollusks. But be- 
cause of the curious arrangement of their 
feet — or arms, as they are usually called — 
they have been named “Cephalopods” (sef'- 
a-l6-p6d), from two Greek words that mean 
“head-footed.” 

What Is a Devilfish? 

The squid and the cuttlefish actually have 
shells, though as they are worn inside in- 
stead of outside the mantle they are not 
visible. The squid’s long, narrow shell is 
very thin and transparent and is called a 
"pen” because it has some resemblance to 
.•che old-fashioned quill pen our grandfathers 
used to write with. The cuttle’s shell is 
hard and limy and much broader. It is 
often cast up on the shore from the sea and 
is commonly called a “cuttle bone.” 

The queer little “Atlantic squid” is really 
a dwarf cuttlefish. Its plump, squat body 


a man and drown him if he should be so 
unfortunate as to meet one when he is 
swimming in the sea. A very large octopus 
is about the size of a football, with arms 
four or five feet long — which is quite big 
enough. But you do not often meet with 
one so large as this. Some varieties are no 
bigger than a small coconut, with arms in 
proportion. A giant squid witli tentacles 
thirty feet long might certainly upset a small 
boat if he clasped it with his suckers; but 
on the whole these sea monsters are much 
more dangerous to sea folk than to human 
beings. 

Battle of the Giants 

The chief enemies of the deep-sea squids 
are the sperm whales, who hunt them and 
devour them, seizing them with their great, 
crushing teeth. Sometimes a right royal 
battle takes place between two of the ocean 
giants. While the whale and the gigantic 
squid are locked in deadly conflict, lashing 
the sea to foam in their titanic struggle. 





Here are two sperm whales, chief enemy of the deep- tropical and subtropical seas. UnfiKe a good many 
sea squids. These giants grow to a length of forty or whales they have teeth - on the lower jaw only— and 
fifty feet, and heave their great bulk through all thy so are able to vanquish the squid and the cuttlefish. 


dozens of sharks hover round, ready to rush 
in and share the feast when the combat is 
over and the victor proceeds to demolish his 
conquered foe. 

The octopus has no shell, or only the 
vestiges of one in the sha})e of two little 
plates concealed within the folds of its 
mantle. But its tiny cousin, the ‘‘argonaut'' 
(ar'g6-n6t), or the “paper nautilus" (no'tl- 
lus), has one of the most beautiful shells in 
the world. The little creature itself is not 
prepossessing; it is like a diminutive octopus 
with arms only a few inches long. But the 
silvery white, llutcd shell is an exquisite 
thing, quite unlike the shells of other mol- 
lusks. 

Only the female argonaut possesses a shell. 
She makes it herself with the aid of the shell 
glands in two of her arms, which are much 


broader than the others. It is really more a 
cradle than a house. For the mother uses 
it chiefly as a shelter for her eggs, although 
she sits inside it, clasping it firmly with her 
broad arms. But she is not herself attached 
to the shell in any way. She could leave it 
if she wished, just as a hermit crab could 
leave the shell he has chosen as his home. 

At one time people imagined that the 
argonaut was in the habit of floating over 
the surface of the sea, its two broad arms 
held aloft to act as sails. This was a very 
pretty notion, but unfortunately it was not 
true. The argonaut crawls about on the 
floor with its shell on its back, like an;^ 
common garden snail. When it does rise to 
the surface it is usually in stormy weather. 
Then it swims along backward by ejecting 
water from its funnel, as big octopods do. 
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CRUSTY FOLK AI.ONG THE SHORE 

Note: For basic information For statistic aland cur rent facts, 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 75. Index. 

Interesting Facts Rxplained 
The first animals with legs, 3—175 3 177-78 

The armored shells of crabs, 3— How crabs hide from their ene- 

175- 76 mies, 3—180-82 

How crabs breathe and eat, 3— Why the hermit crab needs a mol- 

176- 77 lusk shell, 3—182 

The strange life of a baby crab, 

F kings to Think About 

How is a crab fitted for living in What are some of the ways in 
tM«‘ sea? which crabs hide themselves 

How are crabs often useful to us? from enemies? 

Why must young crabs shed their How does the hermit crab get its 
skins frequently? shell? 

Picture Hunt 

Why is it hard to recognize baby its reputation and name? 3— 

crabs? 3 177 18 i 

What crab burrows into sand? How do some crabs protect them- 
3-179 selves? 3—182 

Why are some kinds of crabs very Why must a hermit crab live in 
hard to find? 3-180 a shell? 3-182 

How did the ‘Tobber crab" get 

R elated M aterial 

What crustaceans are cousins of In whal way is the lobster like a 
the crab? 3—185-92 crab? 3—186-89 

Leisure^titne A ctivities 

PROJECT NO. I : Buy a live cursion to a beach at low tide, 

blue crab at the fish market. Notice the way fiddler crabs bur- 

Stiidy its shell, its different kinds row into the wet sand, and how 

of legs, and the way it sends they move. Try to find other 

water back over its gills, 3-175 kinds of crabs near the water, 
PROJECT NO. 2: Make an ex- 3-182 

Sumtnary Statement 

Crabs are armored, ten-footed some retreat into abandoned 

sea creatures. They grow by shells; some cover themselves 

shedding their hard shells. Some with sponges, anemones, and even 

crabs burrow holes into sand; seaweed ; some have sharp spines. 
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Right: Hermit crab without 
a home. 
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Above is the under 
view of the ingeni- 
ous Dromia, or 
sleeping crab. He 
plants a living 
sponge on his back 
to hide him from 
his foes* and at last 
he is completely 
covered under its 
spreading bulk, as 
is shown in the 
picture. 


In the upper left-hand 
comer is the broad- 
clawed porcelain 
crab that likes to 
hide away un- 
der fiat rocks 
near the low- 
t ide mark 
along the 








The grotesque demon crab 
above wears on his back a 
curious resemblance to a ' 
leering mask. In Japan, 
where he lives, the people 
say that the faces on these 
strange creatures belong to 
warriors who died in a gjeat 
. naval battle long ago. 


The clownish little 
crab above lives in 
Panama. 


The sturdy Galatea 
crab below is also 
called the squat 
lobster. He is com- 
mon around the 
British coasts. 




> 7 / 


Our hermit crab is 
no longer homeless. 
At the right you see 
him safely en- 
sconced in the shell 
that some other 
little creature no 
longer has a use 
for. 


PhouM bjr F. MmUh Dunoaa aad AtuMioftn Muaeum of Natural Hbtor/ 
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I'lifiti) l)V In. V. ZoohiKii III 

One wonders if the acrobatic fellow above is doing his legs as this blue, or edible, crab, you might bo able to 
daily dozen. It is hard to think he could stay long in do all sorts of interesting thinrs. His life is not all 
that uncomfortable posture. But if you had as many fun, however; for he is the crab we eat at table. 

CRUSTY FOLK ALONG the SHORE 

The Crab Is as Crabbed as His Name, and Will Give You a 
Sharp Nip Whenever He Gets a Chance 


WONDKR if you have noticed that 
among all the various creatures we 
have so far met in the sea world not a 
single one has had any legs. Most of them 
have had feet of some kind — false feet, bristle 
feet, or tube feet. Some have had only one 
foot, which the odd little owner could creep or 
hop about on, or use in some curious and 
unusual way. But of real ' ‘hones t-to-good- 
ness’’ legs we have not seen one. 

^Df course sea folk are not all in this legless 
/Condition. A crab has legs, ten of them, 
though only eight are used for walking. The 
first pair with the great claws serve more as 
arms than legs. A crab is in every way a 
much more highly developed and much more 
intelligent animal than any of the other 


creatures whose acquaintance we have made 
up to the present. It is wonderfully pro- 
tected and ecpiipped, in order that it may 
hold its own in the struggle for life that is 
always going on in the sea. 

On his back the crab carries a hard, horny 
shield, so large that he can hide himself 
entirely underneath it. In front he wears a 
breastplate, and even his ten legs are all 
incased in armor. The shield is called the 
“carapace” (kar'a-pas). Although it appears 
to be formed of a single piece it is really 
made up of several sections welded firmly 
together. The front edge of the shield is 
notched or scalloped, and from beneath it 
the crab’s twinkling, beady eyes pop in and 
out on their little eyestalks in a most comi- 
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This stirring battle scene shows a sharp encounter 
between several pairs of greedy crabs. The prize will 

cal manner. His eyes and his feelers and his 
jaws arc all that can be seen of the gentle- 
man’s head. lie has two pairs of feelers, or 
antennae (an-ten'e), one pair much larger 
than the other. His mouth is a wonderful 
arrangement made up of a great many difler- 
ent parts for feeling, crushing, and biting his 
food; and in addition to all these utensils, 
he has three pairs of *‘jaw feet,” just under 
his mouth, that look like three small extra 
pairs of legs. 

How a Crab Breathes 

The four pairs of walking legs end in 
simple spines, while the first pair, which is 
broader and stronger than the others, bears 
the great nipping claws that the crab uses 
for fighting as well as for seizing and crush- 
ing his food. With such a sidendid suit of 
armor and such an array of claws, jaws, and 
jaw feet, our friend is very well able to take 
care of himself and defy his lesser enemies, 
at least, both on the shore and in the sea. 

Many crabs spend a good deal of time out 
of the water, running about on the shore or 
hiding among seaweed-covered rocks. Yet 
they breathe just as other sea creatures do, 
by extracting oxygen from the salt water 
with their gills. When on land they are 
able to retain a small quantity of water in 
their gill chambers, which are situated be- 
hind the head, one on each side, uncler the 
broad back shield. So long as their gills 


be the delicious dead fish over which they are swarm- 
ing, and each one seems loath to share the dainty. 

arc kei)t moist the crabs arc c|uitc happy 
and comfortable. 

To sec a number of crabs scuttling al)t)ul 
over the sands wh(‘ri tlic tide is out, engaged 
in their chief occupation in life, \Nhich is 
hunting for something to cat, is one of the 
funniest of sights. I'hev are aide garbage 
collectors, and quickly scent out an}^ dead 
fish that has betm cast uf) on the shore. 
Too cautious to make a ])ee liTte for the fish, 
they approach it l)y a series of short, side- 
long darts. First they run a little way 
towards it, then pause to look around and 
brandish their claws in one another’s faces, 
then run on again. At last, with a final 
bold dash, they seize the fish and try to 
drag it into the water, so that they may 
enjoy the feast undisturbed, ff the fish is 
too big to be moved, the crabs set to work 
to devour it then and there, fighting and 
quarreling over the food in the most un- 
seemly way. If too many of them have 
assembled at the banquet, those who cannot 
secure a good jilace at table bubble with 
rage. A general scrimmage takes place, in 
which the small crabs are often set upon 
and devoured by their stronger brethreii. 
But if one old crab finds something good to 
eat all by himself and no friend or foe comes 
to dispute his claim to the prize, he settles 
down to enjoy himself with calm delibera- 
tion. With an air of much solemnity, he 
picks his meat to pieces with his claws and 
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stuffs it into his mouth, his beady eyes roll- 
ing in ecstasy the while. If left undisturbed 
he eats away steadily and methodically until 
not a morsel is left. 

Some Crabs Play ’Possum 

Crabs have a good deal of character, and 
do not all behave in exactly the same way. 
Some if startled will “play ’possum, lying 
quite still with their legs stretched out limply 
as if they were dead; others scuttle away as 
fast as their eight legs will carry them. 


a loose, transparent skin, so that it appears 
to be carefully wrapped up in a soft, fine 
shawl — which of course is quite the correct 
thing for small babies. But these water 
babies do not like being wrapp)ed up in this 
fashion. Almost at once they begin to jerk 
about and kick and struggle until they 
wriggle themselves free from their swaddling 
clothes. Then up they go to the top of the 
water and start gamboling and frisking about 
as if they were highly delighted to fiml them- 
selves at liVjerty in the great sea world. 



by ^ Mnrtiti Pijurnn 


Here is one of the crab’s curious children, at different 
stages in its career. The picture at the left shows 
him at birth, before he kicked himself free of his 
swaddling clothes. At that time he is not much larger 
than a pinhead. Next he grows all the curious horns 


and legs that you see in the second picture. And 
then, as shown in the two views at the right, he reaches 
the last stage before emerging as a real crab. He 
has a right to feel quite grown up now, though ret ^ 
he is no larger than a capital O. 


Some take cover under rocks or seaweed, or 
dig themselves hastily into the sand; but the 
bolder ones rear up on their hind legs, snap 
their claws, shoot out their eyes, and foam 
with rage. As a nip from the big pincers of 
an angry crab is no laughing matter, it is 
just as well to take the hint and not inter- 
fere with the gentleman. 

How Crabs Multiply 

A baby crab is not in the least like its 
j)arents. d'he mother carries her eggs about 
with her tucked away under the short tri- 
angular tail that she keeps turned up under- 
, rieath her body. But when they are hatched 
she loses all interest in her offspring and 
wanders off, leaving her babies rolling help- 
lessly about on the sea floor. They arc tiny 
things, no bigger than a small “o” on this 
page. Each one is completely enveloped in 


But what strange little objects they are! 
They have great round heads, two large 
round e}'cs, long feathery legs, and long 
forked tails. On the back of every little 
head is a long spike, and from the front of 
the head another spike sticks out like a very 
long nose. Anything less like a crab you 
can hardly imagine! 

These quaint winter babies are called 
“zocas” (/o-e'a). They swim gayly about 
by kicking their legs and lashing the water 
with their long tails — and most of them dis- 
appear dow^n the throats of hungry fishes. 
Those who sur\’ive grow so fast that their 
skin becomes too tight for them. So from 
time to time every little zoea casts its skin, 
as a caterpillar does; and every time this 
happens the wtc creature alters its shape in 
some way. Little feelers, jaws, and walking 
legs appear; the long spike on its head dis- 
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appears, and the long nose grows shorter 
and shorter. Gradually the zoea’s body 
broadens and becomes shaped like a shield; 
its front pair of legs develop tiny claws and 
its eyes begin to bulge on the end of little 
eycstalks. It now looks rather more like a 
crab, of a somewhat odd variety, but it slill 
keeps its long tail and swims about energet- 
ically, and feeds and grows and continues to 
moult about once a week. The baby crab 
is now called a '‘megalopa” (meg'a-lo'pa). 
With every moult its tail grows shorter, 
until at last nothing but a small, triangular 
scrap of it remains. This the little megalopa 
tucks underneath its body, and on that day 
becomes a real, though very tiny, crab. 

Just before its last transformation the 
little creature, which has now reached the size 
of a capital “O,** sinks gently down to the 
bottom of the sea; its free-swimming days 
are over. It now scrambles about on its 
wee legs in the shallow waters, and some- 
times ventures on shore like a grown-up 
crab. This is a time of great danger for the 
tiny things. If they had only the sense to 
keep quiet and not .scamper about 
so much, many more of them 
would live to grow up; for 
young crabs are nearly al- 
ways protectively colored. 

Those living among 
seaweeds arc green or 
brown; on sandy 

are 

and when .B B 

the shore is 

muddy they *::5 

are usually 

grayish or some dull greenish color. So 
when they lie still with their tiny legs. tucked 
under them, they are practically invisible. 
But they are restless, lively little creatures, 
and when they are scuttling over the rocks 
or the wet sand, their protective coloring is 
of less use to them. They are then snapped 
up by sea birds, waders, and almost any 
kind of sea creature in search of something 
to eat. While they are very small they may 
be caught and swallowed by the sea anemones 


in the rock pools, as they heedlessly scramble 
about; and many fall victim to their own 
relatives, for crabs are terrible cannibals. 

The young crabs grow very quickly; and 
as they grow older they grow wi.scr. They 
learn caution, and take to hiding themselves, 
in the daylight, under rocks, stones, and 
seaweed, or burying themselves up to their 
funny goggling eyes in the soft sand. When 
the sun goes down they come boldly forth 
to join in the unceasing quest 

P thc most im- 

ion of all the 

increase in 

okicaI Souiety 

rd is the pelican 
Europe and in 
'ne reason why 
>re crabs in the 
lis fellow finds 
\ choicest of all 
:hey are young 
nder. 

content with 
a complete 

, _ new suit 

once a year. 

r It is no easy 

task strug- 
gling out of a tight suit of armor; and when 
the crab moults he does it thoroughly. 
He discards every bit of his shell cover- 
ing, his back shield, his breast-plate, the stiff 
casing of his legs, foot jaws, antennae, claw^, 
and tail — even the very limng of his gills, 
his eyes, and all his mouth parts. When, after 
a desperate struggle, he squeezes himself out 
through a crack across the back of his shell, 
between the hind pair of legs, the poor crab 
is an exceedingly limp and flabby object. 
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riicjto by F. Martin Duucaii 


The little crab up in the corner lives in the waters of give one a sharp nip. The strange-Iooking fellow below 
Central America. In spite of his small size he must is the masked crab. He has just come out of a hole 
be a formidable enemy. Those sturdy claws could in the sand, which you may see at the left-hand side. 


This is a perilous time in the life of a 
crab. To be sure, he is attired in a brand- 
new suit that has been gradually forming 
underneath his old one, but at first it is 
nothing more than a leathery skin. In this 
state he is helpless. He hastily hides him- 
self away in some secluded spot, trust- 
ing that no enemy or close relative will 
find him out, fall upon him, and devour 
him. 

Crabs Are Bom Fighters 

But this sad state of affairs does not last 
long. The new suit soon hardens. Once 
more clad like a warrior the crab comes 
boldly from his retreat, ready to defy the 
world again. As crabs are much given to 
fighting they naturally often get wounded. 

•When this happens they will snap off the 
injured limb and have done with it at once. 

■ The loss of a claw or a leg or two affects a 
crab very little; he makes no fuss, but 
scuttles about as if nothing unusual had 
occurred. A new limb soon begins to grow 


in place of the lost one, and after tlie next 
moult is almost equal to the original one. 

A great many crabs besides the common 
shore crabs live in the shallow waters around 
the coasts, just on the borders of the great 
sea world; there they seem to be equally 
happy in or out of the water. The funny 
masked crab is one of these border-land crab 
folk, who, when the tide goes down, often 
find themselves left high and dry upon the 
sandy shore. This crab has gained its name 
from the curious marks on its shield, which 
give it an absurd resemblance to a human 
face, or a comic mask. He is a queer- 
looking fellow altogether. His front pair of 
legs arc more than twice the length of his 
body and terminate in long, slender claws, 
while his eight walking legs are of an ordi- 
nary size. On the front of his head are two 
very long, fine antennae fringed with short 
bristles, which stand stiffly out. Really, he 
looks more like a Japanese curiosity carved 
in ivory than a real live crab. 

When this little oddity finds the sea has 
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deserted him, he at once proceeds to bury 
himself in the soft, wet sand. He sits bolt 
upright and digs away for all he is w’orth 
with the long, talonlike claws on his eight 
hindmost legs, at the same time shoveling 
the loose sand out of the way with his long 
arm. In this way the crab gratlually sinks 
deeper and deeper into the ground, until at 
last he disappears altogether. Only two 
little bristles sticking out from a slight hump 
in the sand mark the sp<H where he lies 
buried. When the sea returns, the little 
hump of sand cracks, the masked crab 
heaves himself up to the surface again, and 
with slow and cautious footsteps moves 
down to meet the incoming tide. 

A female masked crab is not much like the 
male; her arms are quite sh<jrt. Hut she 
has the same fun?iy face on her back shield 
and her antennae are almost as long as his. 
The antennae arc very important to the 
creature, for when they bury themselves the 
two antennae arc brought close together and 


rowing crabs, living in shallow waters in 
tropical regions, that are also called “masked 
crabs” — or “demon crabs.” These take their 
names from the weird, hobgoblin faces they 
bear on their backs — like the decorations on 
the shields of knights of old. One of the 
most curious of all is the “weeping warrior” 
crab of Japan. The shield of this odd little 
animal is so strangely marked that it looks 
exactly like a Japanese face with tears over- 
flowing from its eyes. According to an old 
Japanese legend these “weeping warriors” 
arc supf^osed to be the defeated soldiers 
who were killed in a great battle between 
two rival clans of Ohl Ja[)an. 

How Crabs Fool Their Enemies 

Crabs certainly lUKlcrstand the art of 
camouflage very thoroughly. The little 
pebble crabs are so like pebbles lying about 
on the gravelly shore that it is almost im- 
possible to distinguish one from the other; 
and in tropical seas some of the crabs be- 


the bristles with which they are fringed 
interlock to form a long tube. Through this 
the water which enables the crab to breathe, 
is conducted down below. 

Hobgoblins of Crabland 

The masked crabs live chiefly in European 
w'aters; but the mole crabs, which are very 
like them in habits, are found on sandy 
beaches in the warmer parts of the wwld 
and on the coasts of both North and South 
America. Some of the mole crabs of the 
Indian seas look exactly like strange little 


longing to the same family look just like 
fragments of worn coral. I'his is a natural 
camouflage. Jlut some of these creatures 
who are not protected by their shape or color- 
ing deliberately disguise themselves in all 
sorts of clever ways. The sponge crabs, or 
“sleeping crabs,” as they are called, carry a 
large mass of sponge on their backs, which 
lives and grows there until the crabs arc en- 
tirely hidden beneath it. The last two pairs 
of legs are much shorter than the others and 
end in a curved spine, ddiesc arc used to 
hold the sponge in position. Some of the 
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demon crabs, who have the same useful kind 
of hind legs, walk about holding a shell or a 
mangrove leaf over their backs by way of a 
shield. 

But the spider crabs are the most cunning 
deceivers of all. There are a great many 
of them in the seas in most parts of the 
world. They are of all sizes. The smallest 
is no bigger than a pea, and the largest, the 
giant spider crab of Japan, is a 
foot long, with slender legs 
measuring four or five 
feet. He is a truly 
fearsome monster 
lo meet, though 
not nearly so 
quarrelsome as 
many of li i ^ 
smaller rela- 
tives. Spider 
crabs, as a rule, 
are all rnther 
slow-going crea- 
tures; they dis- 
like being interfered 
with. So to hide them- 
selves from friends and foes 
and the better to catch their prey, they 
dress themselves up in all sorts of ijueer 
ways. The backs and legs of these 
crabs are covered with hookeil si)ines 
and bristles. To these they attach bits 
of seaweed, corallines, sj)onges, and 
other odds and ends, until they arc 
completely hidden under the ma.ss and 
and look like perambulating forests. 
Protected by this disgui.se they move 
slowly and cautiously about, like Red 
Indians stalking their prey, or lie 
motionless to delude their enemies, who 
pass tliese untidy bundles of weed little 


knowing that the cunning crabs are hid- 
den beneath them. So particular are the 
spider crabs as to their dress that if you take 
one arrayed in seaweed and plant him down 
among masses of growing sponges, he will 
pick the weeds off his back and legs and 
cover himself wdth sponges instead. 

If they happen to be living on stony 
ground where there is very little seaweed to 
be had, the .spider crabs will 
half bury themselves in the 
pebbles or build up a 
j)yramid of stones 
on their backs 
Slowly and me- 
thodically they 
pile one stone 
on another un- 
til, as a rule, the 
whole erection 
topples over; 
then the strange 
creatures pa- 
tiently start 
their labors all over 
again. 

The wee pea crabs are so 
timid that they arc afraid to move 
about in the sea at all. So they creej^ 
inside the shells of mussels, oysters, or 
other bivalves, and there live vcr>’ com- 
fortably and happily, helping them- 
.selves to the food carried into the shell 
by the currents of water and intended 
for the rightful owner. What the mol- 
lusk thinks of its tiny lodger wt do not 
know; he seems to do nothing in return 

The crab is sometimes a gentleman of taste 
though not of sound morals. These two robber 
crabs are making off with a coconut apiece; 
and they can crack their booty, too, for the ani- 
mals measure a foot across and have powerful 
claws. They are clever fellows and have even 
learned to climb trees. 




THE STORY OF THE SEA 


for being housed and fed in this way. In 
olden days many people believed that the 


claws, or beak. One could almost imagine 
that the hermit crab had the body of some 


little pea crabs warned their hosts of ap- other animal by mistake. The two last pairs 
proaching danger by nipping them gently of legs are very short and rough at the tips, 
with their claws. At this signal the mollusks These and two little peglike projections at 
were supposed to close their shells. But the the end of his tail, serve to wedge the hermit 
story is probably not true; the wee crabs are securely in his shell and prevent him from 


no better than parasites. 


leaving it behind when he is crawling about. 


The funny old hermit crab also lives in a One of the big claws is very mych larger 



shell, but he chooses an empty 
one, a whelk shell or a top shell 
or perhaps a peri- 
winkle’s, whichever 
happens to suit him 
best. He has been 
accused of pulling 
the rightful owners 
out of their shells ' 
and making a meal 
of them before tak- 
ing possession of 
their houses. Well, 
he may do this occa- 
sionally, but as a rule Photo by Aninricaii Muaoum of Natural lliatory 



than the others. When he re- 
tires inside his house the old 
fellow uses this as a 
front door to block 
" the entrance and 
/ kcL'i) inquisitive 
c features from ari- 
^ noying him when he 
w is taking a rest. 

These crabs are 
exceedingly quarrel- 
some, and when two 
haj)pen to meet they 
are anything but 


SiOnally, but as a rule Photo by AnmncHU Muaoum of Natural Uwtory fricudly. 

the hermit when he The hermit crab above was not altogether satisfied 'rhcyarcalmostsureto 

goes house hunting with the house he finally took. He did the best he l)egin tofight, especial- 
• could to find one to his liking, and then he made cer- ? r , , . , 

cnooses a nousc that is tain improvements in the shape of a roof of live sponges Iv if one of them thinks 

already “to let.” He is P'*"**** •»«>' *>eautify brother hermit has 


excessively fussy abou t 

his portable residence and seldom satisfied 
for long with the one he is occupying. He 
thinks every vacant house he sees is better 


a ling: shell than he 
has. In such a case the envious one at once 
tries to drag the other out. The two absurd 
creatures then clutch and claw each other 


than his own; so he is always moving out of and roll and tumble about until one suc- 


one and into another. 

Why the Hermit Lives in a Shell 


cecds in pulling his enemy out of house 
and home. Then he immediately whips his 
tail out of his own shell and into the other 


When you see a hermit ambling awkwardly 
along over the sand, his borrowed shell wob- 
bling and rocking from side to side as he 
goes, you may well wonder why the strange 
creature should elect to drag a big, cumber- 
some shell around with him. But just watch 
him when he is changing houses. When you 
see him clear of his shell you will’ under- 
stand why he burdens himself in this way. 
For although his head, his claws, and his 
two front pairs of walking legs are incased 
in armor in the usual crab fashion, his hinder 
parts are quite unprotected. His plump, 
sausage-shaped body and twisted tail are 
covered only by a soft skin and would be at 
the mercy of any creature with sharp teeth, 


one and trundles off with it in triumph. 

Some hermits always live in a shell that 
is incrusted with sponges, others are not 
happy unless an anemone is perched on the 
top of it. One hermit, who lives in the 
deep sea, wears a whole colony of small 
anemones wrapj^ed round him like a blanket, 
without any shell at all; and some of these 
odd crabs allow a small bristle worm to share 
their home. It may be seen popping its 
head out of the shell and snatching frag- 
ments of food from the very jaws of the 
hermit. 

While shore crabs are somewhat slow in 
their movements, sidling about in a most 
comical manner, their cousins the swimming 
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A terrible giant spider? 
No, not at all. It is the 
Japanese spider crab — big 
gest of all crab kind. It 
might be a terrible creature 
to meet if one were in bath 
ing, but such a thing never 
happens, for this crab lives 
only in deep waters. 


crabs arc much more active in their ways. 
Their last pair of legs arc like broad, Hat 
paddles, which makes it quite easy for the 
crabs to swim; some of them shoot through 
the water almost as quickly as fishes do. 

The blue crab of the Atlantic coast of 
North America, which is caught and served 
at table, is one of the swimming crabs; and 
Ae “velvet fiddler,” who meets witli the 
same sad fate on the French coast, is an- 
other. This crab is a handsome fellow with 
rather a soft shell clothed with soft, velvety 
hairs. His swimming legs have somewhat 
the shape of an old fiddle. He always seems 
to be in a very bad temper. lie foams with 
rage and clashes his sharp-pointed claws at 
anyone who dares even to look at him; so 
the French call him “the angry crab.” 

Some of the crabs living on the coral reefs 
in tropic seas have gorgeously colored shells, 
red, green, blue, or yellow, often marked 



with spots or patterns of some contrasting 
hue. But they are not nearly so conspicuous 
as you might imagine they would be. For 
in those wonderful sea gardens, where every- 
thing is brightly colored, the gay shells of 
the crabs are by no means so noticeable as 
they are when you see them in a museum 
or an aquarium. Many crabs, too, have 
strangely shai>ed shells and claws. The 
cockscomb crab has enormous claws, scal- 
loped on one edge like a cock^s comb. When 
he folds them in front of his face the two 
claws fit into each other so exactly that 
the crab might be shut up in a box. Then 
there are the stony crabs, so covered with 
prickles and spines that they are as painful 
to handle as cactus plants. But there are 
so many of these queer creatures that we 
must not spend any more time with them 
or we shall have none to give to their rela- 
tives — the lobsters, prawns, shrimps, and 
barnacles. That would be a pity, for they 
are all wonderfully interesting. 

All these creatures are called “crustaceans” 
(kriis-ta'shiln), or “crustclad” animals, on 
account of the stiff, shelly armor with which 
they are clothed. 
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Reading Unit 
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OUR CRUSTY FRIENO THE I.OBSTER 

\otc: h or basic injortnation For statistical anti current facts, 

not found on this pa^e, consult consult the Richards Year Book 
the general Index, Vol. i Index, 

Interesting Facts Explained 

How the lobster is fitted for liv- How barnacles pet their food, 3— 
ing in the sea, 3-185-86 189 

How the lobster gets a new skin, How a young barnacle grows up, 
3-186-87 3-190 

Crawfish, prawns, and shrimps. The king crab's strange appear- 
3—187-89 ance, 3-190-92 

F kings to Think About 

What does a lobster do when it How do we know that the shelled 
is about to cast off its old skin? barnacles are not niollusks? 

Of what use to a deep-sea How does a barnacle use its legs? 

shrimp is its power to produce What seagoing spider looks very 

light? much like a huge crab? 

Picture Hunt 

In what kind of shell is this her- How does a lobster cat«h its 
mit crab living? 3—185 prey? 3 189 

Why do lobster fishermen often What has happened to the barna- 
throw female lobsters back into cle’s feet? 3 igo 

the ocean? 3—186 Why must a ship’s btittom be fre- 

Of what u.se to the chick lobster quently scraped? 3 19 1 

is its spotted shell? 3—187 

Related IVI titer ial 

How did the mantis shrimp get Which crab looks like a spider? 
its name? 3 188 3 183 

Eeisure»tirne Activities 

I^ROJKCrT NO. r: Visit the low the water surface, in the act 

ocean front at low tide and ex- of getting food, 3 190-91 

amine wooden piles for barnacles. PROJECT NO. 2 : Examine lob- 

See if you can find barnacles, be- sters and shrimp at a fish market. 

Summary Statement 

Crustaceans are protected by a the coat and crawls out, .soft and 

hard coat ov'er all their soft parts. flabby. The new skin .soon gets 

When the growing crustacean hard, 
finds its coat too tight, it splits 
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The lobster is plain enough, but can you find the hermit unlikely of all places- and even then there is very 
crab? You will need to look in just about the most little of the gentleman to be seen. 

OUR CRUSTY FRIEND the LOBSTER 

He Wears as Much Armor as a Knight of Yore, and Is 
Quite as Bold in Combat 

IRST among ihc long-t ailed tribe of Fhe head and shoulders of our sea warrior 
crustaceans comes the lobster. Clad are protected by one large piece of armor 
like a knight of old in a complete suit called the “carapace” (kar'a-pas), or “head 
of jointed armor, he moves with much dig- shield.” The front, or “beak,” projects like 
nity over the floor of the sea — a warrior of the prow of a ship and has a sawlike edge, 
the deep. Behind the head shield are six body rings, 

A full-grown lobster is an imposing person, each ring slightly overlapping the one behind 
On European coasts he rarely weighs more it and leaving no crack or chink for an 
than twelve pounds, but an American lobster enemy’s teeth or claws to get through. The 
is much larger and may turn the scale at last ring is joined to a “tail piece” that 
twenty-three pounds, llis shiny, purplish- spreads out like a fan to act as a kind of 
black coat is si>lashed here and there with rudder. 

creamy fawn — for of course you know a The lobster’s mouth is quite as compli- 
lobster is not red until it has been boiled — caled as the crab’s, with different parts for 
and his long red feelers sweep the water crushing, feeling, and biting; and he has the 
before him as he moves proudly along, feel- same kind of funny little jaw feet with which 
ing his way as he goes. he seizes small morsels of food and crams 
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them into his mouth. He has the same 
number of walking legs, and a fine, but de- 
cidedly curious, pair of claws, for one is very 
big and broad and the other is narrow and 
p)ointed. The broad claw is the “crushing 
claw^'; wdth this the lobster crushes his food. 
The narrower one is the “cutting claw,” 
with which he cuts it up. He has the same 
queer “pop eyes” set on little eyestalks, 
and two pairs of feelers, or antennae. The 
second pair are very long and sensitive; with 
them the lobster feels his way about and 
tests every hole before he enters it. llesides 
all these arrangements the lobster has six 
pairs of fringed paddles called “ swim mere ts,” 
one pair attached to each body ring. The 
last pair, w’hich are larger than the rest, 
forms the tail fan. With these swimmerets 
our friend swims easily in any direction he 
pleases. When going forward he paddles 
along slowly and steadily, but if he is in a 
hurry he shoots backw^ards through the 
water at a very great rate. He can take 
tremendous leaps, too, and can creep about 
over the sea floor on his walking legs. Alto- 
gether the lobster is a highly accomplished 
person. 

Young Lobsters Wear Helmets 

A young lobster is not quite such a queer 
sea baby as a young crab, though it is mot 
exactly like its grown-up relatives. It has 
a large head shield like a helmet, a row of 
spines down its back, a forked tail, and no 
swimmerets; but it uses its legs as oars and 
rows itself nimbly about near the surface of 


the sea. Baby lobsters arc plucky little 
things, and will boldly attack other creatures 
many times larger than themselves. They 
spend their early days in the usual happy- 
go-lucky way, popping about in the water, 
growing, and eating as much as they pos- 
sibly can. When they arc nearly an inch 
long the young lobsters sink down to the 
bottom of the sea, their swimmerets appear, 
and after each moult they become more and 
more like their parents. 

When Lobsters Change Their Coats 

When about to change his shell the bold 
sea warrior grows restless and nervous. He 
seeks anxiously for a secluded nook where 
he may doff his armor in i)rivatc without 
being disturbed while he is as soft and weak 
as the small fishes he so often bullies. He 
hunts about, exploring every hole and crevice 
in the rocks with his long feelers until he 
finds a place to suit him. Then, w'hcn he is 
quite certain that no hidden danger lurks in 
its depths, the lobster turns himself about 
and backs into it. 

His next jiroceeding is to throw up a bank 
of sand and gravel in fiont of his cave to 
form a barricade across the entrance. Then, 
throwing himself on his side, the lobster be- 
gins to wriggle and struggle. ITis shell cracks 
all the way down the back, and gradually 
he drags himself free, pulling out his legs, 
his tail, his great claws, and every last bit 
of him, until at last, weak and exhausted, he 
lies limply beside his old shell. 

For a time the poor thing is motionless, 
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almost as if he were dead. But gradually 

his strength returns, his new shell hardens, 

and before many days have 

passed the lobster is ready to 

face the world again. He still ^ 

has to be careful, for it takes 

a few weeks for his new armor 

to become as strong and hard 

Meanwhile he is 




apt to fall a prey to it w 

sharks, co,!, rkates, that 

and dogfish, who are 

all on the lookout for him at this time 


Photo b> AiDortcan Munt-utu of Natural IJutory 

It was not a willful fate but a variegated background 
that gave the Gumla chick lobster this strange pattern 
of lines and dots. 


frail that it is easily crushed and affords 


Quite as warlike as the common lobsters 
are their cousins, the sea crawfish, or the 
‘‘spiny lobsters,'’ as they arc called. They 
are distinguished by having the head .shield 
covered with thorny spines, and have no 
large pincer claws. All the same, a crawfish 
can give you a hard nip, for on its iirst pair 
of feet it has a sharyi spine that closes tightly 
against a kind of finger. 

How a Crawfish Grunts 

Crawfish, or crayfi.sh, have fine antennae, 
very stiff and thick and often twice as long 
as the whole body of the animal. If the 
creatures are taken from the water they 


them but little protection against the snap- 
ping jaws of hungry fishes, who are par- 
ticularly fond of shrimps and prawns for 
supper. These small crustaceans w’ould fare 
badly if they exposed themselves recklessly 
to the sharp e\'es of llesh-eating sea crea- 
tures. They are well aware of this; so during 
the day the wise little .shrimps shuffle them- 
selves into the .sand and even sprinkle a 
few grains over their backs. Since they 
have pale brownish speckled coats they 
are almost invisible. At night they pop 
up, dart here and there in the water, and 
join ill the general hunt for something to 
eat. 


express their displeasure by grunting. This 
they do by rubbing the bases of their an- 
tennae against the rough edge of the head 
shield. In the tropics crawfish are very 
brightly colored. They are found in the 
warmer seas in all parts of the world 
ajid are fond of hiding under rocks and 
stones. 

One can tell at a glance that prawns and 
shrimps are related to the lobsters, as the 
active little fellows arc so like them in shape. 
They, too, have shelly head shields and over- 
lapping body rings; but their armor is so 


How to Tell Prawns from Shrimps 

Prawns, when they are full-grown, live, as 
a rule, in dee[>er water; but while they are 
young they keep nearer to the shore and are 
often mistaken for shrimps, although they 
are not really exactly alike. 

It is simple enough to tell one from the 
other after they have been boiled, for prawms 
turn a pretty pink color and shrimps are 
always brown; but it is not quite so easy to 
distinguish the little creatures when they 
are in the water. For one thing they are 
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remarkably transparent, especially the and there arc the long-horned shrimps which, 
prawns, who might be made of glass. They in spite of having so many legs, use their 
look like tiny shadows in the water, as they long feelers for walking as well. They are 
cluster together in the shade of the rocks and fierce and quarrelsome little things, and are 
stones, just moving their long feelers from often to be seen hunting about in small 
side to side and turning first one way and packs, stirring up the sand with their extraor- 
then another with little jerky movements, dinary ^'horns.^' If one of them unearths 
If you look at them carefully, however, you a worm, all the others dash upon it and j)ull 
will soon discover which is which. The and tug at the poor thing like a j)ack of 
prawn has three pairs of long feelers and its dogs fighting over a bone, 
head shield projects in front like a long, But stranger still is the “skeleton shrimp,” 
jagged sword; its color is a or “specter shrimp,” with its long, 

' lean body, round heafl, and 
hooked, club-shaped claws. All 
its legs, except the first i)air, arc 
placed at the tail end of the crea- 
ture, and it creei)s about over the 
seaweed and sea firs like a looper 
caterpillar. Skeleton shrimps are 
always fighting one another. But 
a mother skeleton takes good care 
of her babies. She keci)s them at 
first in her pouch; but as soon as 
1 hey arc st rong enough to .scraml )le 
out, the wee things climb up on 
her back. There, sitting bolt u|)- 
right, they cling lightly to their 
mother with their hind legs and 
wave their long feelers about in a 
most ridiculous way. 

The mantis shrimp, the oi)Os- 
hooded shrimp, w'hose eyes arc sum shrimp, the longhorn, and the 

quite hidden under its head shield. * ^ skeleton shrimp are not true 

One of its pincers is of huge size jo^kg mi^ht h^ve shrim]js, although they arc re- 

ancl very brightly colored. With been made out of ribbon is hilcd to them. The last three arc 

• . . .11- the dainty mantis shnmp. „ , 

this curious instrument the shrimp called amphipods (am fl-pod ) 

makes a sharp, clicking sound whenever it is — which means “having feet on all sides” - 


remarkably transparent, c.specially the 
prawns, who might be made of glass. They 
look like tiny shadows in the water, as they 
cluster together in the shade of the rocks and 
stones, just moving their long feelers from 
side to side and turning first one way and 
then another with little jerky movements. 
If you look at them carefully, however, you 
will soon discover which is which. The 
prawn has three pairs of long feelers and its 
head shield projects in front like a long, 
jagged sword; its color is a 
shadowy gray with faint wavy | 
lines of green and purple. The I 
shrimp has only one pair of feelei s ! 
on each side of its head and no 
sword as its head shield. Its body 
is flatter and its legs are shorter 
than a prawn’s, and on each side 
of its head it has a curious pro- 
jection rather like a rabbit’s car. 

Moreover, prawns come up to the 
top of the \vater more frequently 
than the shrimps, who spend most 
of their time on the sandy bottom 
of the sea. 

There are many strange shrimps 
and prawns to be met with on our 
travels in the sea world. On the 
coral reefs, in a hole or crevice in 
the coral rocks, lives the curious 
hooded shrimp, whose eyes arc 


annoyed or frightened in any way. 

The mantis (man'tis) shrimp is another 
queer crustacean of the warmer seas. It 
has gained its name from the resemblance of 
its great claws to the forelegs of the mantis 
insect, which fold back like a knifg blade. 
With these fearsome weapons the shrimp, 
like the insects, seizes and holds fast any 
unfortunate little creature that ventures too 
near. Some of these weird sea creatures are 
more than a foot in length, more like lob- 
sters than shrimps in size. 

Then there are the opossum shrimps — tiny 
creatures less than an inch long who carry 
their young ones about in a little pouch; 


called “amphipods” (am'fl-pod) 
— which means “having feet on all sides” - 
because they have so many feet on their 
heads and chests and tails. True shrimp)s 
and prawns, like the crabs and lobsters, 
never have more than ten. 

Shrimps That Carry Lanterns 

Many deep-sea shrimps and prawns give 
out light as fireflies do. Some have great 
illuminated eyes that shine like searchlights 
in the water; others have rows of lights all 
along their sides and on their tails. One 
brilliant scarlet prawn sends out such a fiery 
glow from all his lamps that he moves 
thiough the sea surrounded by a perfect 
blaze of light. In the dark depths of the 
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The crab is going to have a hard time getting free of 
this lobster’s great claws. For once a lobster takes 


hold he never lets go! He would rather lose his claw 
than give up the battle, once he has come to grips. 


ocean in which he lives, this fiery cloud is 
probably as useful lo the jirawn in confusing 
his enemies as the “smoke screen^’ ])oured 
out by the octopus and squid in shallower 
waters. 

i'he Lobster’s Curious Cousin 

Now there is a marked family resemblance 
among all the crust-clad sea folk — the crabs, 
the lobsters, shrimps, and jirawns. Although 
each tribe has, of course, its own peculiarities, 
it is not as a rule very diflicult to recognize 
members of this class when we meet them. 
Hut there arc some curious crustaceans so 
unlike all the rest that it would puzzle any- 
one who was not very well informed to say 
exactly what the}" were. Indeed, for a long 
time even learnetl professors believed them 
to be mollusks. These odd crustaceans are 
called “cirri}ieds” (sir'i-jied) — which means 
“feather feet” — because they have feet which 
look like curly ostrich feathers. But ordi- 
nary people like ourselves call them barna- 
dlcs (biir'na-kd). 

Living Acorn Shells 

Everyone who has spent a holiday by the 
seaside knows what acorn shells are like; 
and those who have clambered over the low 
rgcks when the tide is out know, too, how 
painful arc the sharp, jagged edges of the 
limpetlike things. These acorn shells are 
barnacles. They cluster in hundreds on 
rocks and breakwaters and on the piles of 
old wooden piers. When they are empty 
they look like miniature volcanoes; but when 


the barnacle is “at home” the shell is closed 
by a neat little lid, fitting just inside the top 
of the crater, made of four little valves com- 
ing together at the center in a point. 

Listen! Do you hear a funny little rasping 
noise? d'he sound is coming from the acorn 
shells. The barnacles arc imjiatient as they 
wait for the turn of the tide, and when they 
move restlessly inside their houses, the edges 
of the four little valves rub together. At 
last the water flows in and covers them 
again. One after another the little trap- 
doors open, and out of each acorn shell pops 
a bunch of j>urplc feathery things that spread 
out in a circle and begin to bend and sway 
about, now on one side, now on the other. 
Then quite suddenly the feathers are drawn 
back into the shells and the tiny doors 
clapped shut. 

How the Barnacle Gets His Dinner 

These feathers are not feelers. They are 
the barnacle’s legs. They are long and slen- 
der and fringed with delicate hairs; and the 
little creature to whom they belong spends 
its life alternately shooting them out of 
its trajxloor and pulling them back into its 
house again. The feather legs are in fact 
used as a casting net. Joined together by 
the network of fine hairs with which they 
are covered, they sweep through the water 
collecting the tiny living things with which 
the sea is always crow^led. Then, when the 
barnacle has a good haul, it draws in its net 
and digests its dinner. 

Like all crustaceans the barnacle is obliged 
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concealed under his shell. This shell is as 
broad a° !t is long, rounded like a dome, and 
is usually of a dark sage-green color. Al- 
though he burrows in the mud or sand, the 
king crab always keci)S himself scrupulously 
clean, as he is very careful 
about his appearance. - 


himself for a moment on the tip of his long 
tail after each effort. 

It is interesting that this distant relative 
of the spiders and .scorfiions should have 
got himself up to look like a crab. 


crab withdraws his legs 

when he is not walking 

about; so he is w'cll protected by his shell on 

every side. 

This strange animal lives in fairly deep 
water, buried in the mud or soft sand; but 
at night he leaves his burrow and moves 
about in a very funny way, half swimming 
and half hopping over the .sea floor. In this 
way he progresses in 
t short spurts, balancing 


In the oval: A king 
crab which is not a 
crab at all, but a 
spiderlike crea- 
k ture. If he falls 
on his back he 
Mk uses his long 

HA thin tail to 

IHh turn himself 

over. At the 
rKR right is a sea 

crawfish that 
\ lives in Pan- 







In many ports public fishing boats 
leave shore every morning with 
passengers eager to cast a line into 
the sea. Many of those fishermen 
have never angled in salt water 
before, and for them the small boat 
fare purchases a day of rare sport. 
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Sole: For basic information 
not found on this pa^t\ consult 
the general Index, Vol. / 5 

Interesting 

H<)w a typical fish is desij^nofl, 3 
195-96 

What happens to ^real .schools of 
fishes, 3197 

Why the shark is so unpopular, 
3-T97-99 

Relatives of the shark, 3 200-1 
Flatfishes and how they ^row tlat. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 

'is F xplained 

3 202-4 

Protective coloration in fishes, 3 - 
204-5 

Flying fishes, 3 205-6 
Why fishes have such lar^c fami- 
lies, 3 208 
Sea h<irses. 3 215 


Filings to 

How are fishes built for life in 
water? 

How can a flatfish ‘‘mimic” its 
surroundings? 

Why do some fi.sh change color? 

Picture 

How does a fi.sh get oxygen from 
sea water? 3-196 
Why are some rays dangerous to 
man? 3-198 

What happens to the left eye of 
a flatfish? 3-203 
Why are flatfishes hard to .see on 
the ocean bottom? 3 204 

Leisure-titne 

PROJECT NO. I : Visit an 
aquarium, fish market, tropical 
fish e.xhibition, or a museum in 
order to grow familiar with a 

Summary 

Alarine fishes show a great 
variety of sizes, shapes, colors, 
and habits. ]Most of them are 
cannibals and all of them are con- 
stantly hungry. Some fishes 
change color in order to blend 


ink About 

Of what u.se to deep-.^ea fishes 
are light organs? 

Whv is not the t>cean filler! with 
fish? 


// lint 

Why must coral reef fishes be bril- 
liantly colored? C'olor plate 
3—118: also opp. page 3-198 
How does the angler fish get its 
dinner? 3-209 

What fish builds a nest and 
guards its young? 3—210 

A ctivities 

great variety of fishes, 

PROJEC T "no. 2: If possible, 
go on an ocean fishing trip in a 
large boat. 

Statement 

with the surroundings and thus 
escape being eaten. Most fishes 
neglect their many eggs, but some, 
like the sea horse and stickleback, 
protect them. 
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Painted Eapeeially for This Work 

They carry their flashlights with them wherever they 
gol For if you are gomg to spend your life in the 
dark, you surely must have some means of finding 
your way about. So the deep-sea fishes are provided 
with rows of **lamp8.” Mr. William Beebe discovered 
that around Bermuda fish living near the surface tend 


to be dark above but light-colored below, so as not to 
show against the sky if looked at from beneath. Some- 
what farther down the fish are all transparent and 
look like ghosts in the dim twilight. And in the pitch- 
black depths where no ray of light ean reach, all the 
little fish cany their own lighting systems. 
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This interesting trio is made up of an angel fish, a held up by a clever device on the spine behind it, and 
trigger fish, and a skate. The angel fish, at the left, cannot be laid flat until the second spine has first 
is covered with brilliant hues, for he lives on coral been laid down. The skate, at the right, is a sluggish 
reefs. The trigger fish, in the center, gets his name fish that lives on the sea floor and is colored to look 
from the fact that one of the spines on his back is like its muddy or pebbly background. 

STRANGE FISH, FIERCE and FRIENDLY 

If You Tried from Now till Doomsday, You Could Never Think 
Up the Like of All the Strange Creatures That Ride 
Around on Their Fins 

ALL the creatures that live in the The fish swims and steers and keeps its 
■ great sea world none seem more truly balance with its fins and its tail. The fins 
at home and in their right element are folds of skin supported by bones arrangetl 
than the graceful fishes. Light and graceful like the ribs of an umbrella. These bones 
as birds in the air, they move through the wa- are called the fin rays. A typical fish has 
ter, rising, falling, twisting, turning with such fins along the ridge of its back and under- 
marvelous ease it is a joy to watch them. neath its body, a tail fin, and two pairs of 
The shape of a fish is the very best pos- side fins corresponding to the four legs of a 
sible one for a free, wandering life in the quadruped, or to our own arms and legs. It 
ocean. We are content to build our ships has, too, as a rule, a wonderful contrivance 
on the same plan, long, narrow, and pointed called a “swim bladder*' just under its long, 
at the prow, so that they cleave a path flexible spine. This swim bladder is rather 
through the water with the greatest ease. like the gas bag of an airship, and is inflated 

195 






This model of the 
inside of a fish 
pves you some 
idea of all his delicate contri 
▼ances for keeping alive. Notice 
the big swim bladder in the cen- 
ter, which may be blown up or let down according as 
its owner wants to rise or sink in the water. You 
can see, too, what is the tiny beginning of a brain. 
It is the little group of knobs you will find not, far 
from where the fish’s eye should be. The long cord 
they are strung on is the spinal cord, and the little 
knot at the front end of it consists of the nerves of 

bone, and so belongs to the higher order 
of ^‘vertebrates” (vur'te-brat), or back- 
boned animals. But a fish breathes with 
gills, just as other sea creatures do. Water 
flows through its mouth into two spaces 
— called gill cavities — one on each side just 
behind the head. Then, after the oxygen 
has been extracted by the gills, the water 
passes out again through five little .slits — 
the gill clefts — in the fish’s throat. The 
gills are like bright red tassels; and the gill 
slits are protected by a small movable flaj) 
called the gill cover. 

From Fairy Fish to Ugly Monsters 

Of course fish are not all exactly alike in 
every particular. There are huge fish and 
fairy fish, round fish and flat fish, ugly mon- 
sters and little jewels of fishes, as well as 
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smell. It is right behind the fish’s nostrils, which are 
used to smell with but not to breathe with. The 
fish breathes through his gills, jelicate feathery or- 
gans that you see lying in bands just behind the 
large chamber that the mouth seems to open into. 
Water is taken into the mouth, flows through the 
gills, where the oxygen is taken from it, and then 
flows out of the slits you see at either side of a fish’s 
head. A sieve strains the water going to the gills. 

a particular hole or crack in the rocks as 
its own especial residence. There it rests 
in .solitary stale, keeping a sharp lookout to 
sea and darting like a tiny fury at any other 
fish who blunders too near its coral home. 

This Fish Climbs Out on the Rocks 

The quarrelsome little blennies live in 
holes in the rocks on the seashore, and fight 
any other fish who drops in to pay a call, 
hanging to their visitor with their very sharp 
teeth, like little bulldogs. The blenny is a 
sturdy little fish with a big head and bulging 
cheeks. It is an odd fellow in several ways, 
for not only does it climb over the rocks on 
its fins, but it is able to pass two or three 
hours out of water quite comfortably, and is 
fol d of taking an air bath on a rocky ledge 
just above the level of the water. 




and other big 
li biles, who snap 
them op Lind 
make great gaps 
their ranks. Flocks of 
excited sea liirds follow 
overhead, div- 
ing with shrill 

J’holo liy Aniericnn 

This is the most dreaded of all fishes, the powerful and blood-thirsty 
shark. It has an awkward, torpedo-shaped body and no bones at all, 
but only gristle to hold itself in shape. Its mouth is always far under its 
head, so that sometimes it has to turn on its back before it can grab 
its prey. Only a few kinds of sharks will attack a man. Most of them 
live entirely on fish. But they all are so greedy that the loss they 
cause fishermen is enormous. Sometimes a school of sharks will 
attack a haul and devour even the net. The thresher has an enormous 
tail, which makes up half the creature’s length. Mr. Coles describes 
one he saw off the coast of Carolina. It was **throwing the fish to its 
mouth with its tail, and . . . one fish, which it failed to seize, was 
thrown a considerable distance clear of the water.” A good many 
sharks do not lay eggs, as other fishes do; the baby sharks are bom 
alive instead of hatching out. If you look closely you will see what 
looks like a small fin in the middle of the creature’s side. But it is 
riot a fin at all. It is a little fish that has learned how to ride about 
the world on the very enemy that would be most glad to eat him if it 
could. He attaches himself to a shark or other large fish by means 
of a big flat disk on his head. It has been made out of a fin, and forms 
a vacuum cup when pressed against a hard surface. In this way the 
smaller fish can hang on as long as he likes. He is even used to angle 
with in some of the southern seas. For if he is let loose in the water 
with a line attached to him, he will fasten himself to a turtle or some 
large fish and so bring the creature with him when he is hauled to 
the boat. 


cries into the water and darting aloft again 
with glittering silver fishes in their beaks. 
At certain limes of the year the shoals of 
herring and mackerel visit the coasts, where 
they are netted in enormous numbers. A 
single fishing boat will sometimes catch over 


his path 


though he 
seldom b o 1 cl 
enough to at- 
tack those able 
to defend them- 
selves. He is an 
ugly, chinless 
monster with 
terrible jaws 
^ ^ fdlcd with from 

irks are bom three to six rows of sharp, 
will see what . , , ,1 , 

Je. But it is pointed leellv ' not at all the 

t^ea*t1fim'if'it person we should care 

ish by means to meet when diving or bathing. 
*?hirw/y'Se Sharks are greedy things, 
used to angle The}' are genuine garbage col- 
urtle^'or^me k'ctors, and will eat almost any- 
is hauled to thing. They follow ships and 
dash at evcrjThing thrown over- 
board; they will even gulp down the cinders 
Hung from the stokehole! If a fight is going 
on between other fishes, the sharks will hover 
round the combatants and rush in and at- 
tack those who are getting the worst of it; 
and they at once set upon and devour every 
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Photo by Aiuerioan 
Muaeum of Natural 
Uiatory 

This is a whip-tailed sting 
ray, greatly dreaded by 
fishermen, for its tail spine, or 
*'sting,*’ may be as much as fif- 
teen inches long, and is so 
powerful that with it the fish can in 
flict wounds that take many months 
to heal. Sometimes that whiplike 
saw may cause the loss of an arm or 
leg. It serves the strange fish in getting 
food, for with it he encircles and cuts 
his prey. There are other rays that have 
a fishlike tail instead of this curious lash, 
but all of them have powerful means of defense. 
The electric, or torpedo, rays carry in their heads 
a little organ for generating electricity. They can 
benumb their enemies with an electric shock, and 
can completely disable a man. Certain kinds of 
rays get to be as much as seven or eight feet 
across. 


traordinary 
long, flexible tail. 
This fellow is quite 
common both in the At- 
lantic and in the Pacific 
and is often seen following 
the shoals of herring and mack- 
erel. It haunts its prey in a very 
clever and curious way. When it 
has located a shoal of its favorite 
lish it swims round and round it in 
gradually diminishing circles, thrashing 
the water with its tail all the time. 
The poor fishes hucWle closer and closer 


gions, sometimes strays as far from home as 
the coasts of France on one side of the At- 
lantic and Cape Cod on the other. It is a 
great clumsy brute, twenty-six feet long, a 
sworn enemy of the ‘‘right whale”; but in- 
stead of attacking the whale openly it swims 
stealthily up to it and bites large pieces out 
of the poor thing! 


together in their fright and fall an easy 
prey to the cunning shark. 

The blue shark, though it rarely ex- 
ceeds six or seven feet in length, is one 
of the most troublesome of these greedy, 
hunting fishes. It comes into the fish- 
ing grounds and is up to all sorts of mis- 
chief, cutting the hooks from the fishing 
lines with its sharp teeth, biting large 


A Head like a Hammer 


pieces out of the nets, and sometimes 


The great white shark, one of the largest 
of its tribe, sometimes measures forty feet 
from its snout to the tip of its tail fin. 
We do not meet with such monsters often; 
from twenty to thirty feet is a more usual 
size — and that is quite large enough. Al- 
though called the “white shark” this mon- 
ster is really an ashen gray color and white 
only underneath its long body. It wanders 
to and fro in the warmer seas and rarely 
enters cold waters. 

Two very curious sharks are the “hammer- 
head” and the “thresher.” The hammerhead 


completely rolling itself up in one! 

Greedy Sea Hounds Hunt in Packs 

Dogfish, too, are a great nuisance to 
fishermen, for they follow the shoals of 
herring, mackerel, and whiting and de- 
stroy great quantities of fish. Dogfish, 
or “sea hounds,” as they are some- 
times called, belong to the shark family and 
are even more troublesome than their big 
relatives. They are most fierce and ravenous 
creatures, hunting the seas in packs, as wild 
dogs hunt in the wilderness. 
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raintoil K .|ii ally for I'lni VV jrk 

Here arc name of the gorgeous creatures that flaunt hattnins irhere thei/ dart about. But a Jish that Inrs 

about in the deep. Most of the familiar Jishes that on a coral reef or in a q.inlen full of sea anemones am 

ve catch in lakes and streams aie soberhf clad little other brilliant sea folk mus^ irear match 

things, whose colors blend with the rocks and sandg his background or he will soon be gobbled up. 





!■ 


I iiiiJlcd l^penuliy for 'I hn A\ork 

fish have, develojtejl queer habUs. For instance feeling about for food. Amt not sohsfietl wUh gelling 

the gurnards all have a number of sjnnes growing along bg both swimming and walking, the jlging 

under the head. These theg can move about, so as gurnard has developed, a pair of his fins into bean- 

to use them for umlking on the sandy bottom and for tiful spotted unrigs on which he ran sad into the. air. 







PliotiM by American Muneum of Natural Iflitory 


At the top of the' page is the whale shark, as much as then an unlucky butterflsh with a piece gone from his 

mty feet long and probably the biggest shark of all. stomach. At the bottom is the oarflsh, over twenty 

It is quite harmless. Second from the top is the man feet long and colored a silvery blue with red fins. And 

cater* Next comes the West Indian shark, and then at the side is the remora, with a vacuum cup on its 

the greedy sand shark. Below is the swordfish, and head for holding it tight when it rides on a shark. 
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rp -I T* *1 c r American Muckmiiii of Natural 

Jlidtnry nn«] N. A Zoological Society 

skates, do not look Xhis prickly skate is, as you may 
at all like the guessed, a close relative of 

, , , , - , the ray. The skates and rays 

sharks and dogfish, are all broad and flat and live 

vpt we know thev almost entirely on the sea bot- 
yei we knim iney So their upper side, shown 

must be related, above, is always colored in such 
a way as to make the fish hard 
for they na\c ex under side, 

actly the same kind shown at the right, is a .dead 
- j white, 

of armor — made 

up of flat, bony plates imbedded in the skin 
— and skeletons of tough gristle instead of 
bone. There are a great many different 
kinds of these strange fishes, but there is a 
general family likeness among them all. 
They are very broad and flat and have large 
side fins that flap like wings as they move in 
leisurely fashion through the water. 

Rays do not travel about the ocean as the 
sharks do. They are lazy and usually harm- 
less creatures, si)ending a good deal of their 
time lying flat on their faces, half buried in 
the sand. As the back of a ray is always 
more or less colored to tone with the ground 
it rests upon, it is difficult to see them at all 
unless they move. When one of these big 
flat fishes suddenly heaves itself up from its 
bed and starts flopping about, like a kite 
trying to rise in the wind, one is greatly 
surprised, for the under side of a ray is ex- 
actly like a flat, white, grinning face. Just 


its way about as it flaps along and 
spies out the mollusks and crusta 
ceans which it engulfs with its big 
mouth and crushes with its strong 
teeth. 

King of his tribe is the great eagle 
ray, or the “devilfish,” as he is often 
called because he wx^ars a chirk cloak, 
has two horns on his head, and a funny little 
tail. Without doubt he is an appalling-look- 
ing creature, and if not the longest, he is cer- 
tainly the broadest, of all living fishes. Round 
about the West Indies you may meet with 
a devilfish measuring twenty feet across from 
edge to edge of his side fins, and supplitJll 
with a mouth four feet wide full of great 
pavements of terrible, grinding teeth. No 
w’onder divers are terrified at the sight of 
such a demon, and believe these creatures 
will wrap their great wings round them and 
crush them in their jaws. 
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But the eagle ray is not nearly so black 
as he is painted. In spite of his huge size 
and his truly fearsome appearance, he is just 
a clumsy and somewhat lazy monster intent 
on hunting crabs and mollusks, which he 
crams into his mouth with his two little 
horns. Of course if he gambols round a 
small rowing boat and slaps it playfully with 
his wings*, he is likely to upset it, and his 
little games will not be appreciated by the 
people in the boat. 

The sting ray, although it is only a few 

This is the great eagle ray, or devilfish. 

He is BO powerful that he has sometimes 
been .known, when harpooned, to tow a 
twenty-five-foot motor boat at a speed 
of ten miles an hour through many 
miles of sea. One of these fish may 
sometimes weigh a thousand pounds, 
and when it leaps out of the water 
it thumps back again with a report 
like the sound of cannon 
and loud enough to be heard 
several miles away. But the 
creature **devil- 

ish” in d'.sposition. It 
feeds on shellhsh and 
other small fry, and 
bearp no ill will to 


]*hol«» liv AniPi 'an 
\luHriiTri of 
Xutunil IIiHtur 


of both the sharks and the rays is the angel 
fish or monkfish. Why it is called an 
“anger’ is a question. It certainly is not 
angelic either in looks or in w^ays! “Monk 
fish” is perhaps the better name of the two, 
as its dark, round head is not unlike a monk’s 
hood in shape. But no matter what we call 
the fish, it is an ugly-looking monster four 
or five or occasion- 
ally ten feet long, 
with a long, broad, 
flat head and body, 











feet liroad, is a dangerous fish to encounter. 
Its long, whiplike tail is armed with a sharp, 
barbed spine eight to fifteen inches long, 
which inflicts an exceedingly painful and 
poisonous wound on anyone rash enough 
to interfere with it. Another remarkable 
member of the ray tribe, the electric or 
torpedo ray, carries a ]iair of electric bat- 


tw^o large winglike fins, and a long, thick tail. 
Like its cousins the rays, the angel fish is fond 
of lying half buried in the sand, where the 
mottled brown color of its back makes it 
almost invisible. Hidden in this way from 
the eyes of wandering crabs and fishes it 
rests quietly, waiting for its dinner. It seizes 
and crushes in its jaws any mollusk or crus- 


leries in its head and stuns its foes or 
its prey by giving them powerful electric 
shocks. 

A Saw for a Snout 

The sawfish aioks more like the sharks 
titan the rays, although it is related to both 
these tribes of fishes. It is a huge fish with 
a saw often quite six feet long in front of its 
head. This “saw” is really the snout of the 
fish, which is like a long, flat blade set on 
each side with sharp, pointed teeth, a truly 
fearsome weapon. Another odd connection 


tacean that passes by, but what it really 
likes best is a nice plaice or a tender sole. 
If neither of tliese fishes happens to come 
near the angel fish, it grows impatient and 
stirs uj) the sand with its fins, uncovering 
numbers of small burrowing worms, who be- 
gin wriggling about in alarm. This trick at 
once attracts all the fishes round about to 
the spot. Plaice and soles come hurrying 
up in great excitement to this unexpected 
feast of w’orms, only to find themselves 
caught and crunched up by the cunning 
monster. 
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Painted EBpecially for Thia Work 


This picture is not exaggerated, for a 
spearfish can drive its *^spear** quite 
through the side of a wooden boat; and 
with its enormous *‘saw** the sawfish is 
said to be able to cut a man in two. When 
a spearfish punctures a boat in this way, it 
has to break off its spear before it can get 


away. Of course it uses its weapon to kill or maim fishes it wants 
for food. The spearfish belongs to the mackerel tribe, but the 
sawfish is a relative of the skates and rays. With its sharp-toothed 
saw, which may be as much as six feet long and a foot wide at the 
base, it saws right and left among shoals of smaller fish. It is not 
uncommon for the sawfish to reach a length of twenty feet, and 
one captured in the West Indies weighed 5,300 pounds. 


The plaice, soles, turbot, hali- 
but, flounders and many other* 
fishes all belong to the large com- 
pany of flatfishes that live always 
on the sea bottom, moving slowly 
about or resting on the sand. It 
is very difficult to see them, for 
they mimic the ground on which 
they lie so wonderfully. I 
say “mimic*' inasmuch as 
the fish have an ex- 
traordinary power of 
changing their color to 
suit the occasion. A 
flatfish on a light sandy 
bottom will be of a light 
sandy color; but if you 
move it to darker 
ground it at once begins 
to grow darker to match 
its background, and in 
a very short time it will 
have faded out of sight 
before your very eyes. 

To perform this vanish- 
ing trick successfully 
the fish must be able to 
see the ground on which 
it is resting; conse- 
quently it is able to 
twist and turn its eyes 
about in aU directions. 


spearfiBh and the sawfish 
about with them. 

I'hoto by Anmririin Muneum 
uf Naturnl History 


carry 


It can look up through the water, in front, behind, 
and on each side, and so survey the neighborhood all 
around. It will take on the color of whatever kind of 
ground it rests on, whether light, dark, or gravelly. 
It is the upper side of the fish that is colored in 

this way. The under 
si,le is always while or 
very lightly tinted. 
Many people when they 
buy a sole or a plaice 
imagine that the dark 
side is the back and the 
light side is the stomach 
of the fish. J3ut this is a 
mistake. True flatfishes 
always lie on one side. 
The dark, spotted side 
of a plaice, for example, 
is not the back but the 
right-hand side of the 
fish; and the pale, un- 
der surface is the left- 
hand side. What seems 
more curious still is 
that both eyes are on 
the right-hand side ^^f 
the head, while the 
mouth is twisted round 
in a queer, lop-sided 
fashion. 

Now when the young 
plaice is hatched from 
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Seven little fish? No, not at alll These are seven when its stripes are strongly marked, our little fish 

pictures of the same little fish at different stages in begins to change amazingly. Its left eye storts to 

its growth. It begins, newly hatched, in the upper travel up and across the top of its head. In the sixth 

left-hand comer.' It is only about an eighth of an stage the eye has traveled round still more; and now 

inch long. When it is three-fifths of an inch long, it the little fish sinks to the bottom and lies on its side, of 

has changed its shape considerably, as shown at the course with its eyes on top. It can no longer see on 

right; and at the third and fourth stages it has grown both sides when it is upright. In the seventh sUge 

smi more. But it still swims upright in the water, it is fully grown; its eye has traveled quite around ite 

and both of its sides are alike. At the fifth stage, head. It is now a ^^flatfish.” 
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I'hotoa on Thia Pace by Dritish Muaeum (Natural TTiatury) 


Puzzle! Find the fish 1 In an instant “flatfishes” can to be able to see it before they can imitate it. If you 

change their appearance on the upper side in order look hard you can find the outline of the “hiding” fish 

to match the ground they are lying on. But they have in the picture above. But you must look hard! 

one of the many millions of eggs hoating young ])ltiice lias lieen transformed from a 

about near the toj) of the sea, it is not wee round iish into a lo])sided little ilatlish 

like this. There is nothing to distinguish it just like its father and mother, 
from other baby iishes; it is much the same Some Hatfishes lie on tlu; left side, others 
shape as a newly hatched haddock, codling, always rest on the right side. The turbot, 
or mackerel, and hds one eye on each .side the brill, the halibut, and a few other Jlat- 
of the head in the usual way. But soon a fishes, although they have both eyes on the 

very strange thing hapjiens. The left eye same side of the head, do not have twisted 

of the wee fish begins to move slowly round mouths. 

its head, and presently it travels all the way The power of changing color to match 
over the top and appears on the opposite their surroundings is of course a great protec- 
side. At the same time its tiny mouth grows tion to fishes who spend so much time lying 
twisted. When it is ready to leave the sun- on the sea lloor. By thiscamoullage they often 
lit surface water and settle down in life, the escape the sharp eyes of tlieir natural foes. 


This flatfish too is doing a brand-new trick. With This flatfish is doing his best to look like a checker- 
practice he learned to change more rapidly to this board. He never had practice at this particular trick 
unnatural pattern than he was able to do at first, before, so it took him half an hour to do it. 
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Big fishes, such as the sharks, rays, and 
dogfish, are well able to look after them- 
selves and hold their own against their 
enemies in the sea. Some rely on their 
strong teeth; others, like the sawfishes, the 
€ting rays, and the sword- _____ 
fish, have special weapons 
with which they defend 9 ^ ^ 

themselves or attack their P i 

prey. The swordfish is % 
like a gigantic mackerel 1 

some tw'enty feet long, 'ijr 

but its snout is like a 'j ^ k 

long, flat, sharp-eflgcd ’ | 

sword. With this fearful { j J 

weapon the sea monster J | 1 

strikes out right and left, J 1 m 

stunning and wounding vi J M 

its victims before it de- V- lUl 

vours them. Its cousin AvM 

the s[)carfish is armed Mjffi 

with a poii'iO'd s[)car and | 

]>ierces instead of slashing JfjJH 

at its foes. It will dash 

full S[)ced ali(‘ad at 

thing it takes 

One of the^e warlike 

fishes will occasionally 

run its spear all the way ‘ j 

through the side of a W W 

boat which ]>erhaps it f 

mistakes for a whale; but • / ' 

this rash action is the end 

of its career, for it cannot ^ ' ' -Vi; 

get free again. 

The smaller fishes, who e.n^«^n,»oul of n 




sponges, and sea anemones. Angel fishes 
arrayed, like Joseph, in coats of many colors, 
parrot fishes and wrasses gleaming with all 
the tints of the rainbow, and smart little 
demoiselles clad in light blue, orange, and 

n scarlet, do not appear at 
all overdressed or un- 
natural wdien they are at 
home. Many of these gay 
fishes, too, are able to 
change their coloring to 
suit the need of the mo- 
ment. A chocolatc-col- 
orcfl fish will suddenly 
blush scarlet and then 
fade to a y>ale yellowy and 
spots and stripe^ of differ- 
ent hues may be switched 
off and on in a bewilder- 
ing way. But it is no u.se 
describe all the 
■ SI -k P bright and bejiutiful fishes 

Rjwl P tliat live in the sea gar- 

IjHIl P <len; you must see them 

^ to believe in them. 

Color changes in fishes 
may be due to sudden 
wi £ excitement or alarm or to 

f ^ their attempts to make 

Ijf themselves as much as 
1 possible like their sur- 

some 

ca.scs they arc caused by 
different effects of light- 
ing. When we look down 
from the deck of a ship 


have no natural \\eai)oiis ™s swordfish, caught off the northern coast a school of the larger 
, - , , of New Zealand, is perhaps the largest ever . . , , . 

to defend themselves taken. It weighed 976 pounds. The swordfish living fishes swimming m 

with, must trust to their klr^ the sea, they appear to he 

swiftness or to their pow- blade on its nose. It lives in all warm seas a soft grconish-blue with 

er*; of ronronlmenl to es- nearly twenty feet long. In 1 • 1 “winirs ” Out 

ers 01 conccaimtiu 10 (S- summer it comes up the Atlantic coast of the P"^*^ Wings. rmi 

cape from their iiersecu- United States, where it is harpooned, for its of the water thev are a 
. c- r I ii flesh is a great delicacy. Like spearfish, it 1 . -,1 1 . 1" -.i 

tors. So W’^e find that a attack and pierce quite through the side hhiish slate color W'lth 

great many are lirotec- of a wooden boat— which it must take for some wine-colored ‘‘wings”; 
. , , ^ , large and delicious fish. , , . 1 • ti 


. C-. r I i 1 iic&ii ta Kicai uctiu 

tors. So W’^e iind that a attack and pierce 

great many are iirotec- of a wooden boat — whic 
". ^ large and d 

tivcly colored, or know 

h/iw to make themselves inconspicuous in 

their native haunts. Even the gay tropical 

fishes, whose brilliance almost makes us blink 

when we see them swimming about in an 

aquarium, are not very noticeable when they 

arc at home in the bright waters of the tropic 

seas, flitting about among bright corals, 


Hying fishes swimming in 
the sea, they aj)pcar to be 


uite through the side bluish slate color with 

it must take for some wine-colored “wings” ; 
licious fish. , , , , . 

and w’hcn they skim like 

a flight of sw'allow's over the surface of the 

w’ater their scales glisten in the sunshine like 

silver. The flight of these lovely ocean w'an- 

derers is not exactly like the flight of a bird. 

'Phe graceful, winglike side fins act more as 

a parachute. The fishes leap from the w^ater 

anil with wings outstretched plane through 
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Photo by Auierioan Muaeuin of Natural lliatory 


The strange-looking monkfish, or angel fish, is a rela- itself through the water by sculling with its tail. You 

tive of the sharks, the skates, and the rays. It propels can see why it is called the fiddler fish, too. 


the air in a gliding flight for a hun- 
dred yards or so, then suddenly dip 
down into the blue sea 
again. Some of the smaller 
flying fishes are more 
like butterflies than 
birds. They are 
beautiful little 
things about tw'o 
inches long, 
some with 
snowy fins 
with a black 
spot in the center of 
the hinder pair, some 
with brightly painted 
wings of many colors. 

Squids and big fishes 
pursue the schools of 
flydng fishes and catch 
them when they are 
swimming, and sea birds 
are on the lookout for 
them when they leave 
the water. So what with 
enemies both in the sea 
and in the air, the lovely 
creatures, in spite of 
their accomplishments, 
meet with the same sad 






Photo by N. Y. Zoologioftl Society 

One would hardly be likely to guess that these are two 
views of the same creature 
flish. One is taken from the aide, am 
him from the top. 


the bright-colored angel 
id the other shows 


fate as other small sea 
I)eople. 

Of the queer fish 
that live in the sea 
there is really no end. 
There are the sun- 
fishes, gigantic 
creatures sev- 
en or eight feet 
long, like “Mr. 
Tom Noddy, 
all head and 
no body.” Of 
course the sunlish 
has a body, but 
the animal is so 
strangely shaped 
that it looks ex- 
actly as if it were 
the head of some 
sea monster 
/ chopped off and 
floating about by 
itself in the water. 
It is balanced by two 
fins, one standing 
bolt upright behind 
i ts head and the other 
pointing downward 
beneath its chin. 
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Photo hy N. Y. ZuohiKicul ^Society 

The puffer fish, like the frog in the fable, can blow to burst The small picture shows him in his natural 

himself up wiih air or water until he is almost ready shape. The large one shows him inflated. 


The globefishcs, or ^‘puffers/’ arc cousins 
of the sunfishes, although the largest is never 
more than two or three feet in length and 
the smaller members of the family measure 
only a few inches. These queer fishes have 
the extraordinary habit of puffing themselves 
out with cither air or water until they arc 
blown up like balloons. The skin is stretched 
as tight as a drum, and all the sharp little 
spines with which it is covered stand stiffly 
out, ready to prick anyone who dares to 
touch the odd little fishes. This, naturally, 
is a most useful accomplishment, as few 
hungry sea creatures could manage to swal- 
low, or even to bite, a prickly little puffer 
distended in this fashion. These funny little 
things are always playing tricks. They fill 
themselves with water, rise to the surface of 
the sea, and then squirt a stream high into 
the air. Or they blow themselves out with 
air and float upside down, as if they were 
dead. 

.• Left-overs from Nature’s Workshop 

The strange coffer fish, when you meet it 
head on swimming slowly through the shal- 
low waters of the tropic seas, looks like a 
weird painted mask that might be worn by 
a medicine man belonging to some savage 
tribe. The cowfish has on its head two long 


spines, like a pair of horns, that make it look 
absurdly like a solemn-faced cow'. Then 
there are the frogfishes and sea toads — ugly 
fishes, these misshapen dwarfs — things with 
fins like arms, each arm complete with hands 
and numerous fingers. The fingers are really 
the fin rays, and help the odd fishes to crawd 
about or hang to seaweeds. Sea toads haunt 
the coral reefs, w^here they lie in wait and 
angle for little fishes. Frogfishes often live 
on masses of floating weed and pounce on 
small fishes, crabs, and cuttlefish, like the 
horrid little ogres that they arc. 

When a Fish Goes Fishing 

But wrorse still are the sea anglers, or sea 
devils, a large tribe of fishes with enormous 
flat heads and such huge, gaping mouths 
that they can swallow fishes twice their own 
length. Sea anglers are mostly dwellers in 
deep water. Some of them are four or five 
feet long, others are quite small. They are 
all clumsy things and cannot swum very well. 
But they do not mind this; they merely lie 
flat among the seaweed-covered rocks, where 
they' are well hidden, open their huge mouth 
traps, and wait for a fish to come along. 
Their jaws are armed wdth long, fanglike 
teeth that can be folded back to hide them 
from view; but they stand up in a flash 
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to imprison any unwary victim who has 
blundered into the awful trap. 

To attract fishes and induce them to ‘‘step 
into its parlor^^ the sea devil dangles a bait 
in front of its gaping jaw^s. From the tip 
of its nose a long, 

flexible bone juts head 

out, like a fishing strea 

rod; a loose strip of W] 

skin dangles from as he 

the The 

Ashes, thinking this their 

is a wriggling worm, seaw 

rush up to snap at it, 

with the result that solve 

the 


has to guide them on their way, help them to 
catch their food, and perhaps to enable them 
‘step to recognize one another. Lovely little lan- 
bait tern Ashes no bigger than minnows go about 
2 tip in the surface waters of the AtlanticandPacific 

oceans fairly ablaze at night with luminescent 
headlights, tail lights, and rows of lights that 
stream from “])ortli<'h's” arranged along their sides. 

When there arc such vast armies of fishes, as wtU 
as hosts of other hungry creatures, it seems amazing 
that there should be enough food in the sea to feed 
them all. Some, to be sure, are content to nibble 
seaweed or sea grasses, or to graze on living corals; 
but the majority of the fishes are flesh-eating, and 
solve the great food problem by eating one another! 

Big fish eat little Ash, 
and the smaller Ashes 

the 


I'hoto by Aiiu iliaii 
Mu•^eutll of Vdtiirai 
Hiitory 

This clownish fellow would^ 
seem to have forgotten his 
head and tail. In fact he is 
so strange as to be hard to 
believe. Sometimes he 
measures as much as eight 
feet from fin tip to fin tip. 
Round-tailed sunfish, like 
this one, may weigh more 
than a ton, but are worth- 
less for food. In color they 
are bluish gray, and under- 
neath the skin is a hard, 
gristly layer two or three 
inches thick that protects 
the sluggish fish from its 
foes. 


cunning sea devil. Sea anglers living in the 
sunless depths of the ocean actually have a 
light-giving bulb Axed to the end of their 
fishing rods. This shines in the darkness to 
lure their prey. Among these strange Ashes 
who live so far beneath the surface of the 
sea that no stray gleam of light can Alter 
through, there are many who carry lanterns 


as the eggs and young of cruslaceans and mollusks, 
and the countless worms of the sea. 

This is the chief reason why Ashes and other .sea 
creatures have such large families. A turbot may 
produce nine million eggs in a season and the cod- 
fish about five million; but the chances are that 
only one turbot in nine million and one codling in 
five million will ever live to be full-grown. All the rest 
of their brothers and sisters will be eaten as 
n the eggs or devoured when they are young things, 
ave a Most fishes take no trouble at all about 
their their young ones. Their eggs are usually 
ess to broadcast into the sea, where they float 
Ashes about on the surface until they hatch or are 
jf the gobbled up. But there are exceptions to this 
Alter rule. Some Ashes are very good parents, 
Items and others at least provide some kind of 
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Above is a school of flying fish. The rest 
of the creatures on the page are all angler 
fishes. The members of this strange tribe 
all carry a line and bait on their heads, and 
some have even a hook. Those that live 
in deep waters have mostly a lighted bulb 
for bait. 





PauiloU lilupocialiy for Thu Work 

Th6 sharp spines on the back are terrible weapons in 
combat. In the nest is the father, guarding the eggs. 
He has made the neat little house himself and will 
not go far away from it until the young are hatched. 
When they are out of their eggs, he will tear down 
^e upper part of the nest to make it into a cradle for 
the babies, whom he will continue to watch over till 
they are old enough to look ouHor themselves. 



The two fish in the center are the strange four-eyed 
Esh that have their eyes divided in two by a dark line 
across the center. The upper eye is adapted to seeing 
in air and the lower to seeing under water. So when 
the fish swims along the surface of the water, as is his 
habit, he can see the insects above in the air, as well 
as any juicy morsels in the depths below. The two 
little fish at each end are three-spined sticklebacks. 
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clam shell turned upside down on the sea floor 
suits them, if they can find one. After hover- 
mg round it and examining it from all sides to 
see if it will do, the father carefully scoops 
away the sand from underneath it. The 


leave them immediately; for a day or two 
the proud father may be seen with a string 
of baby fishes swimming after him like a 
brood of chicks following a mother hen. 

The butterfish takes a great deal of trouble 
to ensure the safety of its eggs. It 



is a quaint little fish with a round, 
bullet-shaped head, and a slippery, 
eel-shaped body very much flat- 

The sculpin at the left looks ae if he had 
been got up for a circus. He is related to 
the gurnards, who walk along the ocean 
floor. 

Photf* liy N Y. Znoloffical Socinty 


At the right is the 
useful cod. Its 
flesh is salted in 
large quantities, 
and the liver gives 
us oil that we take 
tor its 

mother then 



enters the nurs- 
ery and glues 
her eggs se- 
curely to the 
inside of the 
shell. This 
task accom- 
plished, she 

considers she 
has done her 

share of the work; so off she goes, leaving her 
little mate in charge. The father is an anx- 
ious nurse; he mounts guard over the eggs 
until they are hatched, keeping a constant 
supply of fresh water moving through his nurs- 
ery by vigorously fanning his little fins. He 
darts like a tiny fury at any creature who 
dares to approach his precious charges. 

A Henpecked Husband 

The fifteen-spined stickleback makes a 
wonderful little nest of odds and ends of 



The little fellow at 
the right is neither a 
toy nor a chess man, 
but a curious fish that 
we call the sea horse. V 

tened towards the 
tail. The male 
and female butterfish 
both share in the task 
of guarding the eggs. 
They roll them up 
into a compact, round 
ball by coiling their 



soft seaweed bound together with a kind of long bodies around 

glue. Again it is the father fish who docs them, taking turn and turn about in keeping 
the lion’s share of the work. He builds the them safe. A short time before the eggs arc 


nest, and remains on guard after the female ready to hatch, the little pair push their egg 
stickleback has deposited her eggs inside it ball into a small hole in a rock or a stone, 
and taken her departure. Even after the ramming it firmly in with their hard, round 
young sticklebacks are hatched, he does not heads. They then swim about nearby, ready 
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Photo by Americaa Museum of Natural History 

Will they get hi™ to the boat? This sailfish looks 
almost big enough to set sail and steam away, towing 
the boat behind him. Sailflsh may grow nearly twenty 
feet long, but they never use their “sails” for anythi^ 
but swimming. They are dangerous things to catch, 

to attack any other fish who attempts to 
interfere with their property, and do not 
relax their vigilance until the baby butter- 
fish come out and swim away. 

The Amusing Lumpfishes 

Other fishes of different kinds fasten their 
eggs under rocks and stones, sometimes leav- 
ing them to their fate, sometimes remaining 
on guard until the young ones are hatched. 
The funny old lumpfishes, which live in deep 
water, clinging fast to rocks or stones with 
their curious suckers, come up to the weedy 
shallows in the springtime to deposit their 
eggs for safety in some rocky crevice. Then, 
as so often is the way in fish society, the 
lady lumpfishes go off to enjoy themselves 
while the father fishes stay behind to keep 
watch and ward. 

More devoted still are the father pipe- 


for if they are hooked or speared, they leap about 
violently and may run their “spear” quite through the 
aide of the boat. On calm days they often lie on the 
surface of the water. Then their bright blue “sails 
axe very beautiful, flashing] in the su n light. 

fishes, for they actually carry the eggs about 
with them in a special waistcoat pocket and 
even nurse the babies after they are hatched. 
There are several kinds of these curious fishes 
living among the weeds and grasses round 
about the coasts in most parts of the world, 
strange, long, stiff creatures, so like blades 
of grass in shape and color that it is quite 
difficult to tell which is which. 

They Can Swim Head Down 

Pipefishes are feeble, harmless folk. In- 
tent on catching tiny shrimps and other 
small crustaceans, they move slowly through 
the water by wriggling their long bodies and 
going through all sorts of strange contortions. 
Sometimes they swim perpendicularly — head 
up or head down, it does not matter which — 
and sometimes in a more or less horizontal 
position. They have a long, tubelike snout 
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Paintftil IC8|)A«inll> fur This Work 

Not mhj ihm blather Nature give her children of the the mme end in rieiv to help her craituiy 
deep wore bnlliant colors than she gire.s those of from thnr enemies and get i^entu of fmvi In 

the air, hut she tdso makes them in ererg sort of queer the picture above is evergsoriof arrangement of bo fij 

shape. And no matter ivhat she does, she ahvaijs has an / tad and Jin --and all of them useful. 





with a small round mouth at the end of it, 
and suck in their food in much the same way 
as water is drawn into a syringe. 

The brood pouch is formed by two little 
flaps of skin which are folded over the eggs. 
When the male pipefish has tucked the eggs 
in carefully, he carries them about with him 
wherever he goes. When they hatch, the 
wee fishes do not at once leave their kind 
parent; they stay quietly in his pocket until 
they have grown a little older and stronger. 
Then the careful father opens his waistcoat 
and the youngsters pop out into the sea. 
But at first the baby fishes do not go far 
away. They are timid little things and if 
anything frightens them they creep back 
under father’s waistcoat, just as young kan- 
garoos take shelter in their mother’s pouch. 

The little sea horses take care of their 
children in the same way; and again it is 
father who has the brood jiouch and acts as 
nurse Li., little ones. A sea horse is an 
exceedingly odd little fish. Tt has a horse’s 
head and is clad from the tip of its snout to 
the lip of its tail in stiff plated armor. It is 
exactly like the knight in a set of chessmen. 
But instead of being fastened to a little 
round stand, it has a long, dragon’s tail that 
is always coiled round one thing or another, 
such as a frond of seaweed, a splinter of 
wood, or even another sea horse. Sometimes 
half a dozen or so of these queer little fishes 


will float about the sea in a friendly way 
with all their tails entwined together. When 
tired of one another’s company, they disen- 
tangle their tails, with a good deal of wrig- 
gling, and one after another move slowly and 
solemnly off on their own affairs. They swim 
bolt upright, progressing slowly through the 
water by rapidly vibrating their small fan- 
like fins. But they do not move very fast 
this way, and much prefer to anchor them- 
selves by their tails to pieces of floating 
weed or wood and allow themselves to be 
carried along by the currents. 

And now while the little sea horses drift 
away on a voyage of adventure, we must 
climb back to dry land and our own every- 
day w^orld again. We have wandered to- 
gether for a time in the kingdom of the sea, 
have met with some of the sea people, and 
have learned a little^ — but only a very little — 
about their ways and the strange things there 
are in the blue water world. The sea is so 
wide and so deep and so full of marvelous 
things that no one knows all that goes on 
beneath the waves — and no one ever will. 
And this is really a comforting thought, for 
the w'orld would be a very dull place if tlierc 
were nothing left to discover, wouldn’t it? 
Happily there are, and always wdll be, any 
number of new^ things to learn. Who knows 
what even you or I may find out for our- 
selves some day? 





The STORY of LIFE in the SEA 


Reading Unit 
No. 15 


A TRIP TO THE AQUARIUM 

Note: For basic information For statistical and current facts, 

not found on this pagt\ consult consult the Rif hards Year Book 
the general Index j Vol, 75. Itidcx. 

Interesting Pacts Px plained 

What an aquarium is, 3-217 clear and fresh, 3-218 

How salt water is brought to an IVfealtinie at the actuarium, 3-219 
aquarium, 3-217-18 What to sec at the aquarium, 3- 

How aquarium water is kept 219-20 

Things to Think About 

Why is running an aquarium oxygen? 

very expensive? How are aquarium fishes fed? 

How is aquarium water purified? How does the acpiarium i)rovide 

How is the water supplie<i with natural conditions for the fish? 

Picture Hunt 

What do aquarium collectors Does each aquarium tank con- 

look for when they select speci- tain only one kind t^t fish? 

mens for exhibition? 3—217 Why? 3-219 

How is the lungfish shipped to What is done when a fish falls 
the aquarium? 3-218 ill? 3-220 

Related Material 

How should you treat a sick facts about fresh-water life? 

aquarium fish? 14-5 3"226, 244, 254 

How can we learn interesting 

Peisure^time Activities 

l^ROJECT NO. i: Visit an maintain an aquarium with live 

aquarium and take a notebook fish, 14-2-5 

with you. PROJECT* NO. 3; Learn the 

PROJECT NO. 2: Set up and story of life in the sea, 3-71-216 

Summary Statement 

A large aquarium provides in fresh and sea water. No one 

natural conditions so that peo- who can do so should fail to visit 

pie can see at first hand some of a large aquarium, like the one on 

the wonderful animals that live Catalina Island in California. 
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IMiutu liy N V ZcMiIoKical StM irtj 

Here is a kind of fisherman. He does not play oddest and most beautiful of the water creatures to 
the stoui trout on the end of his line for the sport of it; show to the rest of us. In this picture an expedition 
nor does he ensnare tons of halibut or cod in a trawl* sent out by the New York Zoological Society is col> 
ing net for the market. Instead he seeks out the lecting specimens for an aquarium. 

A TRIP to the AQUARIUM 

Above All Other Places, This Is the One Where We May See the 
Strangest Creatures and the Brightest Colors That 
Nature Has to Show 

S OTHER NATUKl:) hab given more little rainbow- tin tec I fellows that dart about 
brilliant colors lo her children that among the coral caves, strange creatures no 
live in the sea than to any other crea- thicker than cardboard and others that can 
turcs. It is nut the birds that wear the blow themselves up as round as a balloon, 
gayest clothes. If you could see through fishes that lie tlat on the ocean bottom and 
the water as clearly as through the air you so have both eyes on one side of their heads, 
would know that there are thousands of and all sorts of timid fellows that have put 
fish as brilliant as jewels. And many of on a stout armor to protect their tender 
them are very queer besides. bodies. The water sparkles crystal clear, 

Now very few of us will ever have a chance and a soft light illumines the sandy floor and 
to jmt on a diver’s dress and visit the depths rocky background of the tanks, against which 
of the ocean, but in a good many places the the fishes gleam. It looks like fairyland, 
ocean’s deptlis have been brought ashore It is in London that we shall find the 
to us. In the great public aquariums of newest and the best-cquippetl of the big 
cities like London or Naples or various inland aquariums. Cities that are on the 
large seaside towns one may stand in front sea, as Naples is, have a problem that is 
of the big glass tanks and watch the doings fairly simple. But inland cities like London 

of many strange and beautiful creatures must bring the sea water a good many 

that usually live well out of sight of man. miles. How is it done? 

Here they have been gathered from the All the salt water in the London Aquarium 

ends of the earth — ferocious sharks and is brought up the Thames from the Atlantic 
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in the ballast tanks of steamers. At the may remain in impure water even after it 
London docks it is discharged into barges has been passed through the filter beds, 
that carry it up the Regent’s Canal to the When this process of filtering and dark 
Zoological Cardens, at Regent’s Park. Then storage has once more made tlie water fit 
through long hose it is pumped into a great for use, it is pumped into the supply tanks 
1 20,000-gallon reservoir under the Aquarium, that arc high up on the roof of the Aquarium. 
Now, as you mav From them it Hows down, by its 

see, this is a weight, through supply pipes 

pretty ex- into the exhibition tanks.- And in 

pensive course it will again be- 

business — M gin its round when it once 

far too more finds its way into 

costly to the filter beds and the 

make it dark storage reser- 

wise to use O^j^- t voir. The fresh 

any more ^ ^ water in which 

water than the lake and river 

is abso- fishes are kept goes 

lutcly nec- ^ ^‘ 4 )^ through the same 

essary. So the so you 

same water see, all the water 

used over and JM 

over again. 

Only about 
twice a year 
are few 
thousand 
gallons 
added to 
make up for ^ 

what has 
leaked away or been 
lost in other ways. 


used over and in the Aquarium 

Only 

added to a 

make up for , .” ' - * fresh sup- 

what has V ^ 

leaked away or been ri«otd by American Musoum of Nuturai nmtory gcH as it passes 

lost in other ways. It would be hard to find a queerer creature than the through the exhibition 
T> 1. 1- ^ • ^i.- lungfish, which comes from the Nile and Congo rivers. ^ , rr^* • 1 

liUt what IS this, you in flood season it swims about like any other fish, tanks. ihis IS abso- 

Say — the same old when the water gets low in the dry season, lutcly necessary, for 
, - burrows mto the mud, as m the oval above, and spms , % , 1 , 

water IS used year after itself a cocoon like a caterpillar. It has a little tube to the fish breathe oxy- 

vear after vear? Yes air— for besides having gills for breathing „ ^ ^Up water 

year alter year. 1 es under water, it also has lungs to breathe in air ! While . 

and see how bright and the lungfish lies curled up sleeping, we sometimes take through their gills JUSt 

snarklinfT if ic it up in its great cake of mud and carry it off to some 05 w#- hr^^nfh#- if nnf of 

sparKling it is. JNO aquarium. Then we crack the cake open, as above— as we preatHe it OUt ot 

brook was ever clearer. *i“d there is the funny fish, ready to come to life and the air through our’ 
Now the secret of it swim .bout m Uv.ly .. ever. 

all is simple enough, once you understand it. soon die without it. But because they are 


In the first place, the water is always kept 
in circulation. From the tanks where the 
fish are kept it passes down through overflow 
pipes to a series of filter beds, where all the 
impurities are removed. Then it goes to a 
great deep-level reservoir that is under the 
floor of the Aquarium. About half the whole 
supply is always lying there in pitch dark, for 
that has proved to be a simple but effective 
way to kill certain very tiny organisms that 


Aivcty an ovci. i m, u 

lungs. They would 
soon die without it. But because they are 
constantly taking it out of the water, it must 
constantly be put back in again. So if you 
look carefully you will see that somewhere 
in every tank, a s|:eady stream of glittering 
bubbles of air is rising through the water. 
Day and night, from year’s end to year’s end, 
automatic electric pumps are at work pump- 
ing air into the tanks. 

Since we are making our tour of inspection 
without ever leaving our own fireside, we 
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may as well consider ourselves privileged 
visitors and go behind the scenes — something 
we surely would none of us have the ill 
manners to attempt if we were making the 
visit in body. What a surprise! Here, back 
•of the tanks, is a service gallery built flush 
with the top of the exhibition tanks. From 
it the keepers can look down into the tanks 


people are — and with a great deal more 
excuse 1 

Every tank is planned to make its special 
occupants feel as much at home as possible. 
Here is the one where the sole and plaice 
and turbot and rays try to act as if they 
were in the depths of the sea. At first 
glance you might take the tank to he empty. 



Photo by N. Y, Zuulugicul Sucioty 


Here is one of the glass cases in one of the world's 
big *‘fish zoos” — that is, one of the tanks in an aqua- 
rium. The fishes that live in it are not all alike, as we 
can see. Indeed, many of the tanks contain creatures 

without ever being seen in the i)uljlic hall. 
Here too arc the tanks in which the new 
arrivals are kept under observation for a 
few (lays, 9>o that there may be no <loubt 
that they arc sound aiui healthy when they 
are put into the exhibition tanks. 

The First Call for Dinner 

Once a day a keeper passes around the 
exhibition gallery with a iDucket of .shrimps, 
small pieces of chopped fish, and other food 
with which to feed the inhabitants of the 
tanks. Then it is very funny to watch the 
excited fishes. They (lash upward and dart 
wildly about in their eagerness to snap up 
every dainty morsel before it can sink to the 
floor of the tank and be grabbed up by the 
crabs and lobsters that live there. For 
fish are just as greedy as a good many 


which are not fish at all, though they live in the water. 
The best aquaria show us nearly all the plants and 
animals of lake, stream, and ocean — all, that is, which 
can live in the shallow water of their new homes. 

The Hour is covcretl with a thick layer of 
sand in which the plaice delight to lie buried, 
with just their heads and queer goggly eyes 
showing. But every now and then one will 
.shake off the sand and take himself for a 
swim; and then you can see the great flat 
fellow whose two eyes are on the same side 
of his head' - the side that always lies upper- 
most. And tlien, too, you can see that his 
upper side is drab to match tlie sand, but 
his under side pure white, for it is always 
hidden. 

Here is a tank that looks like a tiny flower 
garden. It is the home of the gay sea anem- 
ones, which attach themselves to rocks or 
half bury themselves in the sand. On the 
top of their thick ‘‘sterns^* is a waving circle 
of tentacles that look a good deal like the 
petals of a cactus dahlia. In the center of 
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Photo by N. Y. Zoological Sooioty 


Bruises, a variety of internal disorders, and other 
ills receive treatment in this well-equipped laboratory 

the ‘Mlower^’ is the queer creature’s mouth, 
ami many are the little shrimps and prawns, 
the baby crabs and tiny fishes that arc 
seized by those active ‘‘petals” and crammed 
into the animal’s mouth. Here in the Aqua- 
rium these strange sea flowers are fed on 
shrimps and small cubes of fresh fish. It 
is in this tank that we shall see, too, the 
queer old hermit crab that tucks his sausage- 
shaped tail into a large whelk shell, which 
he carts about with him and uses as a port- 
able house. 

In still other tanks are the beautiful star- 
fish, or those armored knights of the sea, the 
crabs and lobsters and crawfish. Many are 
handsomely colored and very graceful. 

-But we must not stay here too long, for 
we still have the fascinating tanks full of 
fresh water, where we may visit our more 
familiar friends of lake and river and brook 
— the beautiful rainbow trout, the gloomy 
pike, and other graceful creatures that we 
like to see lying on our plates at dinner. 

No fresh-water tank is more beautiful 
than the one that holds the little fish from 
the Tropics. They are like exquisite butter- 
flies. Although most of them arc quite 





in a famous aquarium. To this impressive hospital 
any ailing fish is brought for treatment. 

small in size, ranging from barely an inch 
to eight or ten inches in length, tlieir scales 
are so brilliant with .scarlet, azure, blue, 
jjurple, green, and gold that they arc almost 
dazzling as they dart about in the water 
flicking their tiny tails. 

In our delight at watching their move- 
ments we must not pass by the tank that 
holds the sober newts and water beetles, 
for they are quite as interesting in their 
way. Here is the water spider, with her 
beautiful nest like a diving bell, and here 
arc the staid old jHmd snails and mussels, 
living in the midst of delicate water plants 
that shelter tiny carp and brilliant little 
goldfish. 

You may very well find this tank the most 
interesting of all, for these are the very 
beasties that you can keep in your own little 
aquarium at home. Elsewhere in these 
books we have told you how to prepare and 
care for one. It gives very little trouble, 
and is as beautiful to see as it is amusing to 
watch. Indeed, it was by keeping little 
aquariums at home that scientists learned 
how to run big public aquariums like the 
one we have just been describing. 
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Reading Unit 
No. 1 


THE FRESH-WATER WORLD AND ITS 

FOI>K 

Note: For basic in formation For statistical and current facts, 

not found on this page, consult consult the Richards Year Book 
the general Index, V ol 15. Index, 

Interesting Pacts P xplained 

How streams, brooks, and rivers Fish life in streams and brooks, 
hide many interesting crea- 3—224 

tures, 3—222 Crawling things to be found in 

Where otters live, 3 222 streams, 3-224 

Hf)w otters earn a living, 3—223 The wet nursery for young in- 

How beavers make their houses, sects, 3—224 

3-223 

Phings to Pltink About 

Where does the water of streams, houses on dry land? 

brooks, and rivers finally go? What kinds of animals are we 

Why do otters li\T near water? most likely to find in streams 

Why are beavers always busy? and brooks? 

How can beavers keep water from Where do many insects spend 

draining away and leaving their Iheir babyhood? 

Picture Hunt 

To whom must we go for in for- life do muskrats have? 3—223 

mation about the life of fishes? Where does an otter eat the fish 
3-222 it catches? 3—224 

What .special adaptations to water 

Related Material 

Besides fishes, what animals may beavers? 4-373-76 

be found in a stream? 3—254- How docs an otter catch fish? 4— 

62 361-62 

What are the daily habits of 

S u tn fuitry Statement 

One usually thinks of streams to get food or to escape from ene- 

as consisting only of running mies. Many kinds of fish dart 

water. But the student of nature here and there. Tn large streams 

who investigates the life in we may find a beaver lodge or a 

streams soon learns that there are muskrat home. If we are lucky- 

many interesting plants and ani- we may see an otter dive for a 

mals there. Tnsects, young or fish, 

fully grown, crawl or dive or swim 
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LIFE IN OUR STREAMS AND BROOKS 



It is April, and this little 
woodland pool is busy with 
life. If you look closely 
you will find thiee frogs 
close at hand and half a 
dozen salamanders, while 
at the pool’s farther side a 
school of tadpoles goes 
whirling by. Besides 
these, there are masses of 
toads’ and frogs’ eggs. 

riif»ti» »i\ 

Nsiliiritl Hit >r\. Ww \ ork 


The FRESH-WATER WORLD and ITS FOLK 

The Placid Stream and Little Brook Are the Scenes of a Fascinating 

and Varied Life 


B he scene of our slory is a strip of 
ground only a few feet wide but many 
miles in length. One end of it lies in 
the heart of the great mountains, where a 
tiny stream of w^ater, crystal clear, comes 
bubbling out from the mountain’s side. 
Purling and sparkling it plays hide-and-seek 
in and out of the rocky channel, tumbles 
helter-skelter over rocks and boulders, dances 
gayly over the stones, and twisting, turning, 
now right, now left, hurries down to the 
valley below. There it wanders through 
flowery meadows, slips under bridges, plunges 
over rocky ledges, and Washes villages and 
towms. At last it reaches the goal it has 
been seeking all along. It joins the broad 
river; and in company with many another 
rippling brook and mountain stream it flows 
steadily on to the sea. 

What curious secrets it must have seen of 
all the strange water folk who live by it 
and on it and in it! For every little brook 
and rivulet, every wide stream and mighty 


river is the home of countless Thteresting and 
entertaining creatures. Every tranquil lake 
and pool is a bewitching water world where 
hosts of surprising little beings dwell, and 
where the most astonishing things are always 
going on. 

Along the banks of British streams and 
rivers, close to the water’s edge, whole col- 
onies of cunning little water voles, near rel- 
atives to the rat, tunnel out their under- 
ground homes. We may catch a glimpse of 
one of the independent little animals late in 
the afternoon. He is peering cautiously out 
of his front door, eyes shining, whiskers 
twitching, as he glances quickly up and down 
the stream before he slips with a plop into 
the water. Then away he goes like a silver 
streak, his coat glistening with the tiny air 
bubbles entangled in his soft, close fur. 

A much larger hole, well hidden among the 
twisted roots of an old tree growing on the 
banks of the stream, may be the home of an 
otter end his little family. The otter seldom 
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the weeds, and in llic mud or siind at the 
bottom, a whole host of queer little folk are U] 
hidden away. sc 

First, and most important, are the fish w 
folk — the big fish and little fish that haunt bi 
every llowing ri\'cr and rippling 
brook, every shining lake and 
pool all up and down the 
countryside. Watch 
the}' glide through 
the clear wa ter as 1 igh t- 
easily as 
through 

riiotci hy N. Y. Zooloiticiil Society 


The rest of the water population is made 
up of a medley of little creatures, some ugly, 
some beautiful, some strong and fierce, some 
weak and timid, -x 

but all interesting 




so thoroughly at home 
X and so wonderfully 
graceful in their 
movements that it is a joy to see them. 


b)ng twirling 
feelers peer out from 

riiotci hy N. Y. Zoologiciil Society under stones; fairy 

This whiskery little otter is not so slirimi)s dart about with funiu 
awkward as he looks. He can catch *1*1 111 r 

fish in less time than it takes to QUh^k jerks; and whole armies of 

tell about it. Incidentally, he always jieaceful little water snails are for- 
bnngs it back to the shore to eat it, ^ , , 

and always begins to eat the head ev^cr raS{)ing away at the? wxeds 

end first ^.^]j J^j^g rough tongues, 

horoughly at home Then there are the \valer insects, ever so 
.so wonderfully many of them, bobbing about in the water, 
iccful in their skating over the surface, climbing up the 

’ to see them. weeds, or craw'ling round in the mud. K.k- 


Vou may think, perhaps, that all fishes 
are much alike, and that there cannot be 
much to .say about them. But this is a 
mistake. Fishes have different w^ays and 
different characters just as birds and land 
animals have, and it is surprising what curi- 
ous things some of them do. There are 
timid fishes wdio spend their days lurking in 
the shadows or lying at the bottom of a deep, 
dark pool; and there are fierce, bold buc- 
caneers who roam about chasing and killing 
smaller fishes and other unhappy little water 
folk. There are slow'-going, stay-at-home 
fishes who are content to stay all the year 
round in the same place and never wander 
far up or dowm the stream; and there arc 
restless, adventurous fishes who love change 
of scene and are always traveling about. 
'Fhere are careless fishes, who do not care a 
bit what happens to their children; and there 
are others who build neat little nests and 
bravely protect their eggs against the attacks 
of greedy water creatures. No indeed, fishes 
are by no means all alike, and the chattering 
brook has many a tale to tell of how they 
live and what they do. 


traordinary sausage-shaped creatures with 
great hooked jaw'S, and others like cigars 
wdth spindling legs roll and tumble and fight 
together on the lloor of the sUjeam; and tiny 
bundles that seem to be made of sni[)s of 
leaves and bits of straws appear suddenly to 
come to life and march along all by them- 
selves. 

Many of these peculiar creatures live the 
strangest of lives and, after going through 
the most surprising changes, are transformed 
from ugly grubs into bright winged insects 
that rise from the water and lly u]i into the 
sunny air -- for the rijipling stream is a 
nursery for many odd creatures besides the 
tadpoles that turn into frogs and toads. 

The water world is as full of w^onders as a 
fairy-tale book. There will always be some- 
thing to amuse or interest us when we peep 
into it. Let us follow the stream, listen to 
the tales it has to tell, and learn something 
of the ways of the little water folk. The few 
short hours we shall spend in making their 
acquaintance will add immeasurably to the 
pleasure of our waterside rambles through 
all the years to come. 
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. The STORY of FRESH-WATER LIFE 


Reading Unit 
No. 2 

OUR FINNY FRIKNOS OF THE BROOK 


Sntr: For tnis'n hi j or matt on 
not joiind on this pa^r, consnlt 
the general Index, \'f)L 75. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


! nterestinil Pacts Explained 

The quarrelsome darters, 3-226- after his fa 

27 The troubles 

The ways of the sunfishes, 3—228 fins, 3 -232- 

Thc strange courtship of the Fishes that p 
stickleback, 3-229 air bubbles. 

How Father Stickleback looks 


after his family, 3—230 
The troubles facing young bow- 
fins, 3-232-33 

Fishes that place their eggs in 
air bubbles, 3-233 


P kings to Think About 

VVhy do darters often fight ? What enemies do fishes always 

What kind of nest does the male have? 

sunfish make? Why do nt)t all fish eggs develop 

How d(^es the stickleback make into adult fishes? 

its unusual nest? 

Picture Hunt 


To what fish is the goldfish re- 
lated? 3—227 

\\ hat fish is usually caught by 
children? 3—228 

When is the female stickleback 
allowed to enter the nest? 3— 
229 

Why are bowfins disliked by 


fishermen? 3—230 
W’hy does the male l^owfm cut 
the weeds above his nest? 3 

What bird is trained to catch 
fish? 3-232 

What makes it possible for a fish 


to h\e in water: 


3 233 


^ tdsure^ti me A cti zd tie’s 


PROJECT NO. i: Fo learn 

something about bubble-nest 
builders, liuy a pair of paradise 
fish. Separate the fishes by a 
sheet of glass in a small fish tank. 


Remove the glass when the nest 
is quite large. Separate the pair 
if the male attempts to kill the fe- 
male, 3-233 


Summary Statement 


To watch the stickleback build 
its nest and defend it is a thrill- 
ing experience. If during ^lay 
and June you will lie down on the 


edge of a pond and look into the 
shallow' w^ater, you may see on 
the cleared sandy bottom nests 
built and defended by sunfishes. 
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These dainty fish that 
gleam so brightly in the 
light are one of the fa- 
miliar “minnows” of the 
Eastern and Central 
United States. They are 
also known as golden 
shiners - for reasons that 
are clear. More learn- 
edly, they are called the 
common roach. 

Nph Voik Zo<il(*Kii 111 Si)i ict) 


OUR FINNY FRIENDS of the BROOK 

These Tiny Fish Are as Dainty as Jewels but as Brave as a Whale 
or a Shark; and Some of Them Are Wise Enough to Build 
a Home to Rear the Children In 


r|^|^ROBABLY the fish that most of us 
I ^,‘1 love best arc the tiny things that play 
around our feet when we wade in the 
brook, or that stand in solemn rows sunning 
themselves in some quiet pool. How dainfy 
they look in their cool home ! 

“A fairy went a-marketing, 

She bought a little fish; 

She put it in a crystal bowl 
Upon a golden dish. 

An hour she spent in wonderment 
And watched its silver gleam; 

And then she gently took it up 
And slipped it in the stream."’ 

It must have been a very tiny fish that the 
kind fairy returned to its home in the rippling 
stream after she had gazed ^‘in wonder- 
ment’* at the gleaming scales, the delicate 
fins, and the quick, graceful movements of 
her dainty little prisoner in the crystal bowl. 
Perhaps it was a silvery minnow, or maybe 
one of the darters— those bright, lively little 
fishes who seem to have such a jolly time 
whisking about in the cool brook. 


There are ever so many of these dainty 
darters. They arc friendly little things and 
are nearly always to be seen moving about 
in shoals together. They love clear, swiftly- 
moving waters wdicre there arc i)lentv of 
stones to .shelter mem and green, weaving 
forests of weeds where they can play hide- 
and-seek. 

Some darters arc gayly clad in the brightest 
of colors, others are more quietly dressed in 
speckled light-brown suits, while .some of 
them are almost as transj)arent as glass, and 
look like flickering shadows in the water as 
they dart here and there wdth quick, short 
dashes and sudden twists and turns. 

Brisk and bold as they are, the darters are 
wary little fishes. When they are resting 
they lie quietly at the bottom of the brook, 
down among the stones and gravel where 
it is difficult to see even the most brightfy 
colored of them. But if you disturb them 
they are up and out of^ight in a flash. 

One of the boldest and hardiest of all the 
darters is the fan tail, a slim, wiry little 
fellow, almost black, with a pointed snout 
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and a most determined-looking, thrust-out stream is clear and gravelly and the move- 
lower jaw. He loves the splash and dash of ment of the water not too swift. Here they 
hurrying water and chooses the coldest, start the serious business of life. Each little 
swiftest streams to live in. There he is a male darter sUikes out a claim, which he 
terror to small water insects and little water regards as his own private territory and 
«nails. holds against all comers. If another bold 

His cousin the sand darter is not quite so darter trespasses on his ground, up goes his 
bold. He is so transparent that you can al- back fm, displaying its sharp spines in a 
most see through him , so he is not likely to threatening manner, and the little warrior 
attract allention unless dashes full tilt at the 

he is dashing about. intruder and fiercely 

Yet the orders him off the prem- 

funny little fish is Sometimes 

tremely cautious. He other darter will not go. 

shuHlcs himself well in- Then a fight begins, 

to the loose sand at the The ^ngry 

bottom of the running hshes butt at each other 

with their heads and 

bright eyes above one 

ground. There, them has had enough 

cunningly tnrbrd . . of it and goes off in a 

away, the sand / *****^j»M^ hurry, leaving the victor in proud 

darter watches all that possession of the gi aval patch. But 

goes on around him in the wa- they do not really hurt each other, 

ter w’orld, and darts y zo<,io.„:ai society although they appear to 

suddenly from his hid- in the square above is a group of common carp, light so fiercely, and 

ing idace to snap at a golden car^r goldfish, the battle ^is over 

^ ^ as we call them — but they were very highly thought 

tiny wriggler or a lly of by the kings of France, who put gold rings neither seems to be a 

thni 'difdif*; fnr a ni<i- **irough their noses and placed them in the ponds 

tnai dllgnis lor a mo and lakes of their palace grounds at Versailles and P<^nny Uie worsel 

merit on the surface of Fontainebleau. Below them is a fish known as a But when a lady rain- 

thc transparent water. sucker. darter comes along, 


the transparent water. 

Even more attractive is the rainbow darter 
■ — a gay little fish not much more than two 
inches long, decked out in all the colors of 
the rainbow. He is not at all shy at least 
in the siiringtime, wdicn he is .so busy and 
excited that he does not care who sees him. 
In the spring all fishes ajijiear in their 
brightest colors. For springtime is courting 
time, when Nature sees to it that they look 
their best. The rainbow darter is then 
gorgeous to behold in his red, blue, green, 
and brilliant orange suit, wdth the sharp, 
spiny fin on his back a deep, clear blue. 

Bold Knights of the Brook 

When winter has really gone and the pussy 
willows by the brooksidc are hanging out 
their tassels, numbers of these bright little 
fishes make their way to the shallows above 
the swirling rapids, where the bed of tlic 


chub sucker. 


the fish in jxisscssion of the gravel patch does 
not drive her away. He politcl}^ invites her 
in and begs her to consider his house as 
her owm. If she accepts the invitation the 
little lady, after carefully inspecting the 
ground, sen Hies about in the gravel and 
scoops out a hollow' trough. In this little 
cradle she lays her eggs, while the proud 
owner of the })lot swdms round and round 
her and sends all inquisitive fishes off about 
their own affairs. Such arc the housekeeping 
arrangements of the smart little pair. 

Most of the fishes in the stream are rather 
quarrelsome in the spring of the year. At 
least tlie male fishes are. For as a rule, 
strange to say, they are much more interested 
in their little families than is usual among 
males of other animals. They are ready to 
fight any otlier fishes who attempt to in- 
terfere with their nursery arrangements. A 
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mother fish usually considers her duties 
ended as soon as she has laid her eggs, and 
is content to leave the father to look after 
them or not, as he cliooses. 

All the sunlishes are good parents that is 
to say, every father suiilish is a good parent. 
Early in the season we ma\' sec some of these 
solemn-looking little fjshes busily scooping 
saucer-shaped holes in 
the sand or 


fair model of what a sunfish looks like. 

But this will not tell you how beautifully 
colored most of these fishes arc. Their 
glistening coats are marked with spots or 
stripes of green, blue, red, and orange, and 
sometimes gleam with tints of copper and 
gold. The little pumpkin seed him.self is a 
very smart little fellow, as bright and shiny 
as a new coin fresh from 
. ... the mint. He sure- 



sunfish to lay her eggs in his 
nice little nursery, the male sun- 
fish mounts guard and furious- 
ly drives away the darters and 
other small fishes who would 
cat the eggs if they had the 
chance. 


Even young fishermen can catch 
these sunfish, which are very good 
to eat. All that is needed is to sit 
quietly on the bank until there is a 
nibble and then pull out the line. 
Sometimes, it is true, the fish may 
not be on the end. He may merely 
have nibbled the worm and not have 
swallowed it. But the chances are 
that he will grab the hook eventually. 


ing, gleaming, 

Rose the Ugudwash, the sun- 
fish, 

.Seized the line of Hiawatha, 
Swung with all his weight 
upon it. 


There are many different kinds of sunlishes 
living in the lakes and brooks of North 
America. A few are fine fishes twelve or 
fourteen inches long, but most of them are 
quite small, not more than five or six inches 
from nose to tail, while some are smaller 
still. Sunfishes are called by all sorts of 
funny names, such as ^^coppernose,” ^‘dollar- 
dee,*^ “shell cracker,” and “pumpkin seed.” 
The last name is really quite a good one. 
For if you take a pumpkin seed, add a fan- 
shaped tail at one end, draw a pointed mouth 
at the other, then put in a round eye and 
mark a few scales, you will have a very 


“But when Hiawatha saw him 
Slowly rising through the water, 

Lifting u[) his disk refulgent, 

Loud he shouted in derision, 

‘Esa! esa! shame upon you ! 

You are Ugudwash, the sun-fish. 

You are not the fish I wanted. 

You are not the King of Fishes!” 

But after all, Hiawatha was fishing for the 
great sturgeon, the “King of Fishes,” and it 
must have been annoying to catch an im- 
pudent little pumpkin seed instead! 

Another little brook fish that is always 
exceedingly alert and busy in the springtime 
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is the stickleback, a proud, indei)endcnt 
little fellow who swims by himself and has 
several sharp spines standing erect upon his 
back. He is not so very much bigger than 
a rainbow darter, and is almost as gayly 
•colored in his fresh spring cos- 
tume, when his silver sides gleam 
like satin and his scarlet 
waistcoat* is positively 
dazzling! A . w 

The stickleback is 
not content with a ^ 
hole in the bed of ^ 

the stream for his 
nursery. He makes 
a real nest for the 

hatch, and ^ 

takes as 

much 

over 

bird docs. V^ou 

him bus- 
tling about with an 
anxious exam- 
ining every clum[) of 
weeds and poking his liny 
nose among the slon(‘s a> he 
hunts around to find the very 
best spot for his nursery. 

When this important point is ^ 
settled, the stickleback first Here^'we the"^ 
makes a slight dent in the sticklebacks at 


mixed together. This he carefully spreads 
over the top of the nest, leaving a hole at 
one side for an entrance. 

Now the nest is all ready. But as yet it is 
empty — and a nest is no good at all like 
^ that. So off the stickleback goes 

to find a mate. Presently back 
he comes accompanied by a 
lafly stickleback. He 
shows her his beautiful 
jT . nest and invites her 

to “step inside.” 

lady 

V stickleback is some- 

hard to please. 
I ^‘'^y l^^rn her 

y hack on the nest, as 

' if she does not think 

' much of it, and with 

^ scornful flick of 

‘ tempt to swim 
‘ away. This is really too 
vl* ■ much! After all the pains 
he has taken to make that 
nest neat and comfortable no 
St ichleback likes to put up with such 
conl(‘mptuous behavior! He hurries 
after the disdainful little fish and 
does his best to persuade her to re- 
turn. If she ivon^t listen to reason, 
he loses his temper. He butts 




^ f 4* 


settled, the stickleback first Here'’are‘ the m'^TiTard^ema^^ at her with his head, and begins 
makes a slight dent in the sticklebacks and their nest. The U) push and pull her back to the 

ground by scuffling around on ialdng her finding that she 

his chest in the sand. Tic then »s bringing more bedding ^vill have no peace until she 
„ , . - , , to make the nest even stronger. ... . . ^ . Vai.i r i 

collects bits of weeds, straw, and The large fish below them is a obliges the persi.stent little lel- 

fine rootlets and piles them up low, the female stickleback gives 

on the top of it. Tie tugs and cannot get some fresh stickle- way. She wriggles under the 

pushes his material into place coverlet, wliich is often rather a 


with his snout and now and then dives into 
the middle of the heap and gives it a good 
shaking; and to prevent the odds and ends 
from being washed away by the moving 
water he binds them together with threads 
oi mucus. 

The Courtship of a Stickleback 

When he has built up a nice thick bed, 
hollowed in the center, for the eggs to rest 
on, the clever little fish proceeds to make a 
soft, clastic coverlet of sand and mucus 


tight fit for the plumj) little fish, and as there 
is no room to turn round, she pushes her way 
out again at the opposite side, leaving a clus- 
ter of eggs lying on the soft weed bed. 

Then, without stopping to say good-by, 
the female stickleback swims off, and this 
lime the male does not attempt to prevent 
her departure. She may swim all the way 
to the sea for all he cares, once the tiny eggs 
are safe inside his nest. 

So far, so good. But the male stickleback 
is seldom contented with just one batch of 


229 




eggs. He coaxes or bullies two or three more baby fishes squirming about in his nest! 

lady sticklebacks into his nest before he is Hastily he enlarges the opening, or even 

quite satisfied; and one after another they pulls the coverlet right off to make an open 

swim away, leaving him in sole charge of the cradle for the wee things. And until the 

nursery. youngsters are fit to go out into the water 

world and fend for themselves, he remains 
A Patient, Watchful Father guard to drive off any prowling creature 

But (he little father does not seem to who might harm them, 
mind that. Apparently he prefers to look Now and then we may be so lucky as to 
after the eggs himself, with no interference see a wee fish with ten spines on his back 

from anybody. And how busy he is! When swimming among the water weeds in a 

he is not fussing round (he nest and picking shallow pool or quiet stream. This is the 

off odds and ends of , , , ten-spined stickle- 

rubbish, tucking in . back, or the “tinker,'^ 

the coverlet, or chas- as he is often called 

ing away any water ^ because in the spring- 

folk who come too ^ ’•yiKV time he is nearly black 

near, the anxious little over. At other 

parent hovers over seasons of the year he 

the opening^ and vig- W ’ - i ^ is dull green. 

open and scattering puoto by n. y. zoological society These sprightly 

the precious eggs in the bowfins have pretty spotted coats and very do- Sticklebacks live 

the water. Then, in an mestic habits, but they are not very intelligent or and build their neat 
• a. a. 11 a.i_ x* 1 1 cxactuig about their diet. They will bite at anything ^ . , 

instant, all the stickle- put on the hook, much to the disgust of the fisherman; little nestS in gently- 

backs from round rippling brooks and 

_ , see just below them. ^ ” 

about come hurrying quiet pools in nearly 


Photo by N. Y. Zoological Society 


baby fishes squirming about in his nest! 
Hastily he enlarges the opening, or even 
pulls the coverlet right off to make an open 
cradle for the wee things. And until the 
youngsters are fit to go out into the water 
world and fend for themselves, he remains 
on guard to drive off any prowling creature 
who might harm them. 

Now and then we may be so lucky as to 
see a wee fish with ten spines on his back 
swimming among the water weeds in a 
shallow pool or quiet stream. This is the 
ten-spined stickle- 
back, or the “ tinker, 
as he is often called 
because in the spring- 
^ nearly black 

all over. At other 
seasons of the year he 
is dull green. 

The linker Js rathor 


s t c cl d o f 
building it 
on till* ground. 

These sprightly 
little sticklebacks live 


to the scene and start gobbling up the eggs. 
The poor little father is nearly frantic. 
He dashes wildly about trying to drive the 
greedy things away. But it is of no use. 


ow them! ^ rippling brooks and 

quiet pools in nearly 
all northern countries the wide world round. 
But the bowfin — another fish that builds a 
nest and takes care of its children — is a true 
American, and is to be seen only in the Great 


The thieving fishes are too many for him. 
At last, seeing that he cannot possibly save 
his eggs from destruction, the weary little 
fish seems to decide that he might just as 
well have a few himself, so he gives up the 
struggle and joins in the feast. 

If all goes well, however, and no sad ac- 
cident occurs to ruin his nest, after nearly a 
month of anxious care the faithful little 
parent has his reward. The eggs hatch ; and 
at last Father Stickleback secs a tangle of 


Lakes and a few rivers of the United States. 

The Lazy Bowfln 

The bowfin gets its name from the long 
straight fin that runs nearly all the way down 
the middle of its back. It is a good-sized 
fish. The female is about twenty-four inches 
long, but the male is a good deal smaller. 
He is seldom more than eighteen inches long 
and ’s distinguished by a large black spot 
on his tail. 
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Bowfins have many different names. They 
are called mudfishes, dogfishes, grindle, or 
lawyers. They are rather lazy fishes, but 
they are extremely greedy; they eat enormous 
quantities of fish eggs, and all sorts of water 
creatures, including smaller fish. 

Most of the bowfins keep to the deep 
waters of the lakes; and in the winter time 
they are usually half asleep on the mud down 
at the bottom. But toward the end of April 


or the beginning of May they wake up and 
seek the reedy shallows round the margin 
of the lake, where the rushes are all fresh 
and green and the blue flags are unfurled. 

Here the lady bowfins swim about, doing 
nothing in particular, while their little mates 
set to work to make the nests for the eggs. 
This they do by circling round and round 
in a thick clump of rushes, crushing and 
beating down the soft green growth to make 
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an empty space in tlie middle. Any leaf or 
stem that overshadows the spot is carefully 
bitten ofT and carried away to allow the sun 
to shine down through the water and flood 
the little green nursery with its warm, life- 
giving rays. 

A Family of Three Hundred 

When the eggs are safely in the nest the 
mother goes off to enjoy herself in the usual 
careless way, leaving her good husband to 
guard them and look after the children when 
they arrive. 

Tie has not very long to wait. The eggs 
hatch soon in the sunny nursery, and in less 
than a w^eek - or a little longer if the weather 
is cloudy — two or three hundred baby fishes 
are wriggling about on the nursery floor. 
So tiny are these baby bow fins that most of 
them would certainly be washed away 
through the network of weeds which sur- 
round them if each fishling were not pro- 
vided with a little sucker by which it an- 
chors itself to the weedy carpet. 

Few fish can escape the watchful eye and swift beak of 
the great blue heron, one of Americans finest fishermen. 



Fboto by Ainencau Mvineum of Natural Jluttory, New York 


For a day or two the baby fishes stay 
quietly at home, while the male circles round 
about the nest to keep all enemies at bay. 
Then one fine day when the babies have 
grown a little stronger and are ready to leave 
their nursery, they all rise together in a 
bunch and float out into the open water to 
have their first glimjise of the outside world. 

Away they go, still keeping together, the 
father swimming round them, sometimes un- 
der and sometimes over the moving mass of 
tiny fishes, and rounding up any straggler 
who falls out of the ranks. 

The Family Breaks Up 

So for a week or two the devoted parent 
guards his large family of tiny fishes. 'The 
children seem to understand that it is danger- 
ous to stray far from his protection and all 
keep as close to him as they can. but there 
comes a day when, like most young things, 
the little bowfinsgrow tired of leading strings. 
They are stronger now, and they feel (juite 
sure that they are abh* to take care of them- 
selves. So off they all go tf) fate or fortune. 
Most of them jirobably disa[)])ear down the 
throats of larger fishes 

The open w'ater is a jierilous place for baby 
fishes. Danger lurks in eveiT'clumj) of weed 
and around every bend and corner of the 
stream. While they are very young they are 
snapped at by nearly ever\' water creature 
they meet. Many even fall victim to big 
water beetles and the fearsf)me, ogrelike in- 
sects. 

When they are older and wiser they still 
have many enemies to fear. 'The long-legged 
heron waits and watches among the reed 
beds, standing so still that the fishes never 
notice him until he strikes with so swdft and 
sure an aim that he seldom misses his prey. 
Fish hawks sw'oop dowm to the water and 
seize the poor things as they swim quietly 
just below the surface. Otters chase them 
up and down the stream. And they are at- 
tacked and devoured by fierce hunting fishes 
bigger and more powerful than themselves. 

In the placid streams, the bubbling brooks, 
and the swift rivers, ruthless hunters are 
fore/er chasing and killing the feebler water 
folk, and many a conflict takes place among 
the more warlike inhabitants. Yet life goes 
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I’tiolo by Aiiiuruun MuHnnin of Natural llistnry 

These are the neat internal arrangements that enable 
a fish to live and be happy in his watery home. The 

nuTfil}' on. Allliougli they are walcliful 
and cautious the little water creatures prob- 
ably are not really afraid much of the time. 
They certainly do not worry. And if they 
are caught and eaten, the end comes so 
swiftly, as a rule, that they have no time to 
feel much fear or j:)ain. 

So on the whole the fishes in the stream 
lead a fairly jieaceful and conifortablc sort 
of life. d'hey do not intefere very much 
with (^ne another, excejit in the springtime, 
when nearly all fishes are inclined to be 
excited anrl quarrelsome. They feed mostly 
on the worms that wriggle at the bottom 
of the water and the Hies that dance over the 
surface, but they eat insects and small 
creatures of all sorts. And if they .sna}) up 
one anotlier’s eggs and swallow a great many 
baby fishes, it is really a good thing that they 
do; for fishes produce such immense quan- 
tities of eggs that if they all hatched and 
every wee thing grew up, the lakes, brooks, 
and rivers would be choked with them. 

One of the most wonderful little nests is 
made by a tiny fish living in the far-off rivers 
of Northern India. It is called the rainbow 
fish because its small body is surrounded 
with brilliantly colored bands of red and 
blue. Its nest is made from the slender 
threads of those water w^eeds which look like 
tufts of fine green hair. These the little fish 
weaves together in the most clever fashion 
to make a tiny raft, measuring about four 


air bladder helps him to rise and sink in the water, 
and the gills serve him in place of lungs. 

inche^ in diameter; and all round the edges 
he weaves a thick border — like the broad, 
Hat brim of a hat. As he works, the cunning 
little weaver keeps blowing bubbles from 
his mouth, which, becoming entangled with 
the mass of weed, make the raft so buoyant 
that it Hoats lightly on the top of the water. 

When the nest is done, the rainbow fish 
jiersuades several ladies of his tribe to lay 
their eggs underneath it. lie then mounts 
guard over his treasures; and as soon as the 
eggs are hatched, he unravels the “hat brim” 
of the nest until it hangs down all around 
like a fringed curtain — in order to keep the 
babies safely at home till they are old enough 
to start out in life. 

Another little foreigner, the Chinese par- 
adise fish, makes his nest entirely of bubbles, 
lie gulps in a great mouthful of air and then 
blows it out again surrounded by a film of 
mucus — as a soap bubble is surrounded by 
a film of soap. The bubbles all cling together 
and Hoat like a little mass of foam on the 
top of the water, and the eggs are placed 
underneath them. The little fellow grows 
very much excited when his nursery is ready. 
He chases the little lady fish about, and 
drives her under his bubble nest in the most 
rough-and-ready fashion. Then he w^atches 
anxiously, and if one of the precious eggs 
floats outside the nest he dashes after it, like 
a dog after a ball, and brings it back in his 
mouth. 
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The STORY of FRESH-WATER LIFE 


Reading Unit 
No. 3 


SOME FISH WE LIKE TO CATCH 


Note: For basic information 
not found on this page, consult 
the general Index, Vol. /j. 

Interesting Pacts 

Where trout liv^e, 3—2,55 
What the fisherman knows about 
the perch, 3 236 
What a minnow really is, 3—237 
Hcjw the bass uses its mouth, 3— 

23 « 

Things to 

Where is the best place to fish 
for trout? 

Why can any boy or girl catch 
young perch, but not old ones? 

What may cau.se a black bass to 
choke to death? 

VV'hat fresh-water fish will devour 


For statistical and current facts, 
consult the Richards Year Book 
Index. 

Explained 

Why the pike and muskellunge 
are called “wolves of the 
streams,’' 3-238 
The armored garfishes, 3 240 
Ferocious catfishes, 3—242 

Think About 
a rat? 

How can a pike surprise its prey? 
Why is it dangerous tf> handle 
certain catfish carelessly? 

What kind of parent is the father 
catfish? 


Picture Hunt 

Why is trout fishing considered a 
fine art? 3-237 


What would you consider a good 
bait for large perch? 3—237 
How does the appetite f>f a bass 
sometimes cause its death? 3- 

239 

Leisure-time 

rROJECT KO. i: Find out 
from the State (Conservation De- 
partment what fish may be kept 
and when you may fish for them. 
Consult a dealer in fishing tackle. 
Using the proper bait, see if you 
can catch some trout, perch, pike, 

Summary 

Trout live in swiftly flowing 
streams. Perch are found in 
ponds and lakes. The bass and 


What dangerous habits have the 
muskellunge? 3—240 
Why do not more people eat gar- 
fish? 3— 24T 

Which carp has been domesti- 
cated? 3-241 

A ctivities 

or bass, 3-235-39 
PROJECT NO. 2: Visit a mu- 
seum or aquarium and become 
familiar with the kinds of fish 
you might catch in streams or 
lakes. 

Statement 

pike devour smaller fish and even 
birds and rats. 
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I’holo l>v \Vnv 'I Odlf 

Every small stream has at least one wary old fish that 
has grown to great size and refuses to be caught. He 


rarely shows himself. Like this yellow perch he spends 
his time in some deep hole or hiding under a log. 


SOME FISH WE LIKE to CATCH 


Have You Ever Hooked a Minnow Four Feet Long, or a Six-Foot 
Muskeltungef Perhaps You Prefer to Angle for a Wily Trout, 
or a Gallant Salmon as It Journeys In from Sea 


ALL the fresh-water fishes none is 
1C charming than the brook trout 

L«J — so gay in its glistening coat of mail, 
all dotted with black and crimson and span- 
gled with silver and gold, so graceful as it 
darts like an arrow through the waters, so 
alert and dashing as it hunts for food, some- 
times leaping right out of the water to seize 
a quick-winged fly. 

The trout is a fish of many waters. It ■ 
mg,kes its home in clear brooks and gliding 
rivers, and in deep, mysterious pools; but 
best of all it loves a tumbling mountain 
stream with a clean, gravelly bed and over- 
hanging, weed-covered banks, where it may 
rest in the shadow during the sunny hours of 
the day. 


When they are young, trout are heedless 
and fond of adventure. They love to ex- 
plore the streams and see life. As they grow 
older they are less restless and more cautious; 
and although they are still fond of traveling 
at certain times of the year, the old trout 
will stay for a long time in the same pool or 
stretch of water, cunningly hiding under 
big stones or in thick growths of weed until 
the evening, when they come out to look for 
food. 

There are many different kinds of trout — ■ 
the speckled trout, the golden trout, the 
silver trout, the steelhead, and the Great 
Lake trout, to mention only a few of them. 
They arc all bright, fascinating fishes, full 
of life and vigor; but most delightful of alb 


23s 











riioto l»> N > ZoiWoKical .Society 

Rainbow Uout mi <* found west of the Rocky Mountains, streams. They are great fun to catch because they 
where man has imported them to stock the lakes and are very wary and will not bite at ever3rthing. 

With iin creel a big i)erch will dart into of quite a good size, and a few are line fishes 
the middle of a school of silvery minnows, a foot or more in length. One of the largest 
snapping up one after another while the is the .squawfjsh, rather a grim-looking fellow 
little victims dash frantically hither and in a muddy, greenish-colored suit; he may be 
thither, and often jump clear out of the water two, three, or even four feet long, 
to escajie the gajiing jaws of the big greedy On spring and summer evenings large 
fish. schools of squawfish may be seen swimming 

aVjout in many of the streams and rivers of 
California, snai)})ing greedily at the swarms 
of insects that fall upon the surface of the 
water. But when winter is approaching, 
large numbers of these fishes retire to deep 


What Is a Minnow? 

The timid little minnows arc terribly per- 
secuted by all the larger fishes. They are 
good to eat and easy to capture, and they 


have no sharp spines to protect The perch is . handsome fish waters, where fishing for squaw- 

them from their enemies, as the which keeps to the quieter fish through holes in the ice is a 

j . , waters of lakes or rivers. 

darters have. He is very greedy and feeds sport. 

. Although most minnows are on small fishes and worms. When the little minnows are 
very small, they are not all Worth AmerTJf.*”'' fleeing from a hungry perch they 

tiny. In America all very little may have the bad luck to 


North America. 


tiny. In America all very little 
fish are called minnows, but 
that is a mistake, for the 
minnows 






Photo by N Y. ZooloKioat ISocioty 


et another and even more 
alarming fish, who is on 
^ the lookout for 
something 

large- 

mouthed 
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black bass — a bold, big, handsome fellow 
with such an enormous gaping mouth that 
he can gulp the little fishes down wholesale — 
and he does it, too, without the slightest 


conscience! me more s 

This masterful fish is a tyrant of the grown river 

stream, the terror, not only of little fishes, length, so y 

but of quite big ones as well; for his mouth hunter is fei 
is so surprisingly wide that he can ^ gloc 

swallow a fish almost as big as • 

himself, though when he does this . ' 

he usually ^chokes 

black bass has'a cousin callcrl 

greedy, though since his mouth 
is of a more ordinary size, he is 

not able to swallow such huge county c. ot c.. fi». 

mnrcr'lc This lucky mail is sho_wing, with 


The pike shows his fierce character almost 
as soon as he is hatcTied. When only a few 
inches long he begins to prey on other baby 
fishes, and the older and stronger he grows 
the more savage is his behavior. A full- 
grown river pike may measure four feet in 
length, so you can imagine how the vicious 
hunter is feared by other water folk. He is a 
gloomy, .solitary fish, preferring to 
• ,, live and hunt alone, and he will 

furiously chase away any other 
pike that ventures on his own 
■■■1^ particular feeding ground. 

The pike is cunning, 
too. Lying as motionless 
as a log in the water or 
lurking among the reeds, 
where his mottled coloring 
of brown, green, and yel- 
1 low helps to conceal him, 

he awaits his prey. Then, 
when a peaceful fish swims 
quietly by, with a .sudden 
Hk' darts upon the 

poor thing and seizes it in 

^ addition to the strong, 

sharp teeth with which his 
jaws arc armed, the pike has 
several rows of movable teeth, 
pointing backward, set in the 
nty c. of c.. Fla. Qf rnoutli. Thcsc pre- 


morsels. Both these fishes may pardonable pride, the ^large- the escape of the victim, 

sometimes be found hunting in bass he has caught, however hard it may struggle, 

the same waters, but the large- and eat smaller fish, frogs, fishermen do not like these 
mouthed fellow reallv likes pen- snakes, and even rats. finrre. 


mouthed fellow really likes gen- snakes, an 
tly moving streams and quiet, shallow pools 
best, while his small-mouthed relative prefers 
cooler, more swiftly running waters. But 
wherever they are, the two bold black basses 
always behave as if they owned the water 
and Jill the creatures in it, and tyrannize over 
the weaker, more peaceful inhabitants. 


r fish, frogs. Fishermen do not like these 
even rats. fierce, greedy fishes because 
they destroy such large quantities of salmon, 
trout, and other valuable food fishes. 
Whether they haunt the streams of the 
New World or the Old, all the pikes bear 
the same bad character and make them- 
selves a nuisance. But the most savage of 
all is the muskellunge (mus'kS-lunj), the 


The Wolves of the Streams 

Another terror of the water world is the 
fierce and greedy pike. Not only does he 
hunt weaker fishes of all sorts, including 
the small pike known as the pickerel, but he 
will seize and devour frogs, rats, and young 
water birds. In fact he will kill and eat any- 
thing that is not too big to tackle. 


giant pike of North America. It is a bold 
fish about six feet long, and it spends its 
days hunting and killing all the other fishes 
living in the neighborhood. Of course this 
gigantic pike does not invade shallow brooks 
and pools. It makes its home in the Great 
La.kes and deep northern rivers, where there 
is room to move about and plenty of good 
hunting. 


238 




LIFE IN OUR STREAMS AND BROOKS 


A. The striped bass at the right has tried 
to swallow whole a two-pound carp and 
has died in the attempt. The 
bass weighs forty-four pounds. 


D . This 
black bass, 
which once 
Bwam in the 
waters of 
Hardee 
County, 
Florida, was 
record- 
breaking in 
length, and 
very stocky 
in build. 



£. A large-mouthed 
bass. F. The small- 
mouthed bass, like 
the trout, prefers 
clear, cool, running 
•water. 


Photaa by Field A Stream. N. Y. Zoological Snoiety. and Hardee County, Fla., C. of C. 
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The six-foot muskellunge is the largest of the American 
pike, and even fiercer than he looks. He feeds on 

Another giant of the lakes and rivers is 
the garfish, or garpike, as it is often allied, 
although it is not really a pike; it is more 
nearly related to tlie curious bowfins. In 
its ways, however, the garfish is very much 
like a pike, for it loves to lie in wait among 
the reeds and dash out with a sudden swift 
rush upon its luckless prey. 

Fish with Long Noses 

The garfish is most curious to look at. 
It is very long and ver>’ thin, with an ex- 
traordinary snout — like a long, Hat, narrow 
beak. Its long thin body is clothed in a 
complete suit of armor of hard, bony scales, 
which shine as if they had been well jiolished; 
and its fearsome-looking beak is armed down 
its entire length with strong, shar]) teeth. 

There are two kinds of these queer fishes 
in the lakes and rivers of the United States- 
the long-nosed gar, which grows to about 
five feet in length, and the .short-nosed gar, 
which is much the same size f)ut has a shorter, 
broader beak. Bigger still is the alligator 
gar of Mexico. He really is a giant — ten or 
twelve feet from the tip of his beak to his 
tail is no unusual length for the creature! 
Tales are told of alligator gar- 


other fish, on frogs, voles, and water birds, and is even 
said to have attacked small boys in swimming! 

the exact size of a fish when it is swimming in 
the water, tliese stories may be somewhat 
exaggerated. In fact, almost any fish seems 
to have something about it that sets the 
human imagination running. 

Anyway, the alligator gar is quite big 
enough to scare olT all the peaceful water 
folk when they sec him coming. He destroys 
an enormous cjuanlily of them and annoys 
the fishermen by tearing their nets with his 
long- toothed beak. 

How Young Gars Begin Life 

Baby garfishes are very funny little things. 
Instead of a beak, each tiny fish has a row of 
little suckers all around its mouth, with 
which it clings fast to a stone or the stem of 
some water plant, to prevent the cuiTent 
in the water from sweeping it away. For 
the first two or three weeks after they are 
hatched, the baby garfish hardly move at 
all. Then their suckers gradually disappear, 
their beaks begin to grow, and they set off 
to e.Kplore the water world. They paddle 
about, and at lirst are content with a diet 
of small water insects. But before long these 
hustling young garfish are excitedly chasing 
all the other little fishes in 


The pike is as stealthy as he is 
fish twenty feet long, but it is greedy. He will lie motionless on the stream and eating every 

4 f4.i-* surface of the water or hidden .1 

doubtfuhf a monster of this Size among reeds till other fish, think- catch. 

has ever Actually been caught; ^ is just a log, come near y^t another giant of the 
, . -4 • enough to be gobbled up. ^ , 

and since it is _ _ Great Lakes 

by no means 
easy to guess 



Photo by N. Y. Zoolosioal Society 
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A. The hon- 
ors in this 
case must go 
to the pike 
that opened 
its mouth 



B. The golden carp, or goldfish 
is a domestic variety bred to 
produce brilliant colors. 


rn 




D. It is easy to see that the 
long, thin body of this garfish 
was built for speed, just as 
his beaklike jaw filled 
with sharp teeth is 
meant for preying on 
smaller animals. In 


14 


E. This young 
V fisherman has^IjA 
just caught a m 
rainbow trout. F. 
The man below 
is mounting a 
^ short-nosed gar. 
After removing 
its insides, he 
‘ preserved the 
scaly skin with 
chemicals. 
Then when it 
was dry he re- 
stuiled it with 
sawdust or plas- 
ter of Paris. 
Now he is paint- 










'mi 


C. The alligator gar of ^ 
Mexico is the largest of ^ 
the garfish, sometimes ^ 
growing to be ten or m 
twelve feet long. No H 
wonder he is a tyrant H 
of the waters! 


ing it exactly 
as an artist 
mig 


Phoiofl hy FiolcI iXc SltPJini, American Muneuni of Natiiriil IiiHlor.\. nmi 
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the blue catfish, a ferocious-looking monster 
four or five feet long. He certainly is no 
beauty. 

‘^His face is broad and flat and glum; 

He’s like some monstrous miller’s thumb; 
He’s bearded like the pard. 

Beholding him the grayling flee, 

The trout take refuge in the sea, 

The gudgeon go on guard.” 

And no wonder! For the catfish is as 
ferocious as he looks. He will go after any- 
thing, even the legs of people bathing in his 
waters. 

This strange fish does not really have a 
beard, but on his snout are some long feelers 
called barbels. They look like whiskers, and 
that is why he is called a catfish. The fish 
can taste with those barbels. In fact certain 
kinds of fish can taste things with their fins, 
and with other organs of taste scattered all 
over their bodies. It is as if wc could taste 
a jiiece of cake with our fingers. 

There are several different kinds of catfish. 
Most of them are a good deal smaller than 
the blue cat, but the big yellow cat, some- 
times called the “granny cat,” is quite as 
large and every bit as fierce. 

In the spring, when the waters of the 
Mississippi rise and flood the fields and 
woods for miles around, the catfish, both 
blue and yellow, leave the deep river and 


“take to the woods” — as people say. Here 
large numbers of them are caught. Then 
the big fishes are packed in boxes and shipped 
to many parts of the country. 

It is not everyone who would care to have 
the catfish for dinner, though they are really 
not bad when they are well cooked, and 
some people, especially colored folk, like 
them very much. 

A number of small catfish called “stone 
cats” and “mad toms” live in the lakes and 
shallower streams of the United States. 
They do not look so forbidding as their big 
blue and yellow cousins, but it is just as well 
to be cautious in handling these little “cats,” 
for they are armed with two poisonous spines, 
and if they prick you, your skin will smart 
pretty badly. The stone cats are about a 
foot in length, but the mad toms are quite 
tiny fishes, not more than three or foui 
inches long. 

Bad-tempered and greedy as all catfish 
are, they do, as a rule, look after the welfare 
of their children. The eggs arc carefully 
placed in some secluded spot near the bank 
of a weedy pool or sheltered stream, and 
the father stays near at hand to protect 
them. One small catfish, called the bullhead 
or the homed pout, may oftSn be seen swim- 
ming near the shore in the springtime, leading 
a whole crowd of wee fishes about like a fussy 
hen with a Ijrood of young chickens. 


This ferocious- 
looking fellow, so 
unlike the grace- 
ful trout or the 
sparkling sunfish, 
is the Mississippi 
catfish. His thick 
skin is quite free 
of scales. 



Photo by N. Y. ZoolocioftI Society 


In Africa is an 
electric catfish 
that carries a 
“battery” around 
its body just un- 
der the skin. It 
can give a very 
severe electric 
shock. 


. The STORY of FRESH-WATER LIFE 


Reading Unit 
No. 4 


KING OF THE I.AKE AND MONARCH 
OF THE STREAM 

Note: For basic information For statistical and current facts ^ 

not found on this page, consult consult the Richards Year Book 
the general Jrulex, Vol. if;. Index. 

Interesting Facts Explained 

Where the sturgeon is found, 3— The adventures of a young sal- 
244-45 mon, 3-247-49 

How fishes use their air bladders. Why eels leave home forever, 3— 
3^245 250 

How salmon fight their way up How baby eels reach the homes 
inland streams, 3—245-46 of their forefathers, 3—251-52 

Things to Think About 

Why must a sturgeon lay millions Why do salmon leave the ocean 
of eggs? and enter fresh-water streams? 

How can a fish move up or down Why do eels travel thousands of 
in water? miles away from home? 

Picture Hunt 

How large may sturgeons grow? What kind of work is done at a 
3—245 fish hatchery? 3—248 

What happens to salmon after How do eels know where they 
they lay their eggs? 3-246 must lay their eggs? 3—251 

W^hy do baby lish have yolk sacs? Why are lampreys dangerous to 
3—247 other fish? 3-252 

R elated M aterial 

What d«>es a fish’s air bladder Are eels and salmon the only ani- 
look like? 3—196, 233 mals that migrate? 4—2-3 

How does instinct differ from in- What is meant by migration? 4— 
telligence? 2—393 2-3 

Summary Statement 

Eels and salmon are migratory back to the ocean where they 

fishes. When the time comes for were born! For the same pur- 

eels to reproduce, they overcome pose salmon go from the ocean to 

all obstacles and fight their way inland streams. 


243 





At the right, above, is a ladder but not for building. Dam on their way up the river to spawn. Fish ladders 
Every season the salmon leap up its series of tiny water* like this one were the means of saving the west*coast 
falls and so, step by step, climb over Grand Coulee salmon industry when the great dam was built. 


KING of the LAKE and MONARCH of the STREAM 

The Noble Sturgeon and the .Gallant Salmon Journey Hundreds 
of Miles to See the Great Life of the Open Ocean, and 
like the Eels They Never Lose Their Way 


HE Indians used to call the sturgeon 
the “King of Fishes.^’ But they did 
not have much knowledge of historjd 
For if he is a king, he is a very mild one. 
He does not attempt to rule the waters as 
the fierce pike and catfish do. He is a quiet 
and dignified person who goes his own way 
and seldom interferes with other fishes. 

The sturgeon is somewhat like the*' garfish, 
but he is a much stouter, heavier fish, and 
each bony plate of his armor is raised in the 
center to form a short, blunt spine. He has 
a rather long, pointed snout, but his mouth 
is quite small; and since he has no teeth, only 
tiny things like minnows have any cause to 
fear him — even though he is such a big, 
strong fellow. The sturgeon feeds mostly 


on water plants and the small, soft creatures 
that lie half buried at the bottom of the river. 
Moving slowly along, more as if he were 
crawling than swimming, the great fish stirs 
up the sand with his .snout and feels about 
for his prey with the four long feelers on the 
end of his nose. Then he pushes out his 
lips to form a kind of funnel and sucks up 
his food with much relish. 

The lake sturgeon, a fine, big fish often 
five or even six feet long, lives in the Great 
Lakes of North America all the year round; 
but the common sturgeon and the white 
sturgeon — which are still larger when fully 
grown — and several other smaller members 
of the family are only visitors to the fresh 
inland waters. Their real home is in the sea. 
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They live most of their lives in or near the 
bays round about the coast. But every year 
when spring comes round, the sturgeons 
leave the restless, tumbling waters and 
journey up the rivers to spend a few months 
iu fresh, calmly-flowing streams. 

How Many Eggs Does a Sturgeon Lay? 

While they are there the great fishes de- 
jiosit their eggs on the river beds. Each 
mother sturgeon lays about three million 
eggs in a season; but since many of these 
are eaten up by the regular inhal.itants of 
the rivers, the visitors have far fewer children 
than eggs; and of course most of the children 
are also eaten up. Now and then a sturgeon 
may like fresh-water life so much that he 
will stay in the rivers altogether, but most 
of the big fishes go back to their homes in 
the sea before cold weather sets in. 


about tlie seacoasts and ascend the rivers of 
northern regions both in the New and in the 
Old Worlds. The Russian sturgeon is the 
biggest of all and may weigh as much as three 
thousand pounds. And in the Harlem River, 
right in New York City, a sturgeon weighing 
4 o 6>^ pounds was caught not long ago. 
Occasionally the ^‘King of Fishes’’ wanders 
into British waters. Then it really is a 
“royal fish,” for by a very ancient law “all 
whales and great sturgeons” caught in British 
waters belong to the king. Even in these 
days a fine sturgeon is usually presented to 
the reigning monarch, but one has never 
heard of a whale’s being sent to Buckingham 
Palace. 

The Prince of Fishes 

If ihe sturgeon is the “Xing of Fishes,” 
the salmon must surely be the prince — he 


Sturgeons arc very valuable fi.shes. Their 
eggs, or M \ when dressed and salted, are 
sold as “caviare”; and gelatin is prepared 
from their air bladders. Air bladders are 
long, silvery sacks somewhat like the gas 
bags of an airship. They run along beneath 
the spines of most fishes. It is these air 
bladders that make it possible for fish to 
rise or fall in the water so easily. When a 
fish rises, its air bladder is filled with a gas 
secreted from the blood and up goes the fish 
to the top as lightly as a bubble. When the 
fish dives to the bottom of the water, the 


moves so proudly through the waters in his 
glistening armor of silver and blue, he is so 
dashing and courageous, so noble a fish in 
every way. Tie docs not live all the year 
round in fresh water. He spends the winter 
in the sea, and is a summer visitor to the 
inland streams and rivers — for like most 
people of rank and imjiortance the salmon 
has both a winter and a summer residence. 

In the springtime large quantities of 
.salmon leave their ocean home and enter 
the mouths of the rivers, which are then 
pouring their flood waters into the sea. The 


gas is absorbed into the 
blood again, and the fisli 
sinks quickly downward. 
In fact, the fish rises 
and falls in the / 
water in almost 
exactly the same 
way that a bal 
loon rises and 
falls in the 


Sturgeons 


Long-nosed and short-nosed 
sturgeons, the two varieties 
shown here, sometimes grow 
to a length of eighteen feet. 
Their barbels, which look like 
^ whiskers, are used as 
feelers to help them 
look for food. 


cool, fresh currents excite and 
delight the long silvery fishes. 
'J'hey twist and turn and leap 
in the water, playing like a 
party of children starting off 
on a holiday. Then, turning 
tail to the sea, they set out 
on their long journey up 
the river. 

Nothing daunts 
these bold travelers. 
No current is strong 


live round 
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enough to stop them. Even when they find 
themselves tossed about in the swirling whirl- 
pools below a dam or a natural waterfall, the 
sturdy fishes will not turn back. Again and 
again they dash into the foaming torrent, 
leaping and bounding six or seven feet into 
the air. Again and again they are swept 
back. But the salmon refuse to be beaten. 
With a last determined rush and a higher 
jump, nearly all the brave fishes succeed 
in leaping the fall 
and landing in 
the upper 
waters. 


From early spring until autumn fresh 
relays of these travelers are constantly ar- 
riving in the rivers and making their way 
upstream. Those who set out early in the 
year make the longest journey; late comers 
have not time to go so far. 

In the spring the salmon are at their best, 
full of health and strength and clad in silvery 
scales which glisten in the sunshine. But 
in the autumn one hardly recognizes the 
splendid fishes, so sadly are they 
changed in appearance. 
I'hey lose their silver 
sheen and 
* turn a dull, 



Then on 
they go, day after 
day, sometimes 

resting for a while in a quiet These salmon are on their way to the fresh- Color. They also lose 

pool, then again swimming water spawnfcg pounds where they will their slim, graceful shape 

f _ j ,, l«y their eggs. It is a long hard journey , ’ ? , , * 

sieaaiiy lorwara up tne up rock-strewn streams and perilous falls, and grow awkward and un- 
rivers and little rippling Somenever even rewh their goal, and only mainly. The male salmon 

^ ^ ® a very few return. For when the spawning maic saiiiiuu, 

streams until they have season is over the fish are starved and especially, look pitiful; their 
joumeyedhundredsof miles sides fall in, their backs are 

away from the sea. he took by hand as it was trying to travel humped, their snouts grow 

Yet not all the strong, stream. lower jaw turns 

handsome fishes that set out on their long, up like a great hooked beak. It is no use 


tiring journey reach the peaceful pools far 
inland toward which they travel so bravely. 
They have many perils to face besides the 
rushing waters of the dams and falls. All 
along the rivers fishermen are on the watch 
for the coming of the salmon. And the fish 
are so hemmed in by the snares set to catch 
them that it is a wonder how any manage to 
escape. Thousands are taken in nets, hauled 
into boats, and carried away to the canneries. 
Yet in spite of all the dangers they meet on 
their way, a great many salmon do get 
through and arrive safe in the quiet upper 
reaches of the rivers. 


catching salmon at this time, for they are 
quite unfit for food. 

How a Salmon Makes Her Nest 

As the autumn days grow colder the fe- 
males set to work to make shallow trenches 
in the bed of the stream— by wriggling and 
shuffling about in the loose gravel. In these 
excavations they lay their eggs, and carefully 
cover them over in order that they may not 
be washed away or eaten up by other fishes. 
While they are engaged in this important 
work, their mates, who are very fierce and 
irritable at this time, swim around and 
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savagely attack one another with their 
hooked fighting jaws. And the gallant male 
salmon along the Pacific coast helps his mate 
to make the nest, or does the bulk of the 
work himself. 

• By the time all this excitement is over and 
the eggs arc safely hidden in the sand, the 



Here are eight stages in the 
growth of a baby salmon, from 
the day the egg is laid to the 
time when the little fish is able 
to take care of himself. Salmon 


eggs are laid, usually between 
September and January, in a 
gravel bed in a fairly rapid 
stream, and hatch out at 
the end of the winter. 


The “fry,” as they are 
then called, xet their 
food for the first two 


months from the 


large yolk sac which 
you see attached to 
their bodies. 


bulging food bag attached to its body, and 
so looks more like a tadpole than a baby 
fish. This queer bag is the “yolk sac.’’ It 
is filled with yolk of egg. And on this the 
little creature feeds for the first few weeks of 
its life. While the food lasts, the baby 
salmon hides under a rock or a stone. It 
docs not venture out into the op)en w^ater 
until its l)ag is empty and it begins to feel 

^'^ngry. The yolk s.c 

gets smaller 
and smaller 
as the fish 
grows. 
When it fi- 



must feed in 


fresh waters 
for a while. 



[larent fishes arc quite 
worn out. After resting a 
while in a quiet j)ool, a few may 
be able to make their wa}' back CHimdiau oeparu 
to the sea, where they soon re- 
cover their strength; but most of them arc 
so weak and feeble that they float dowm the 
stream, tail first, and soon die from exhaus- 
tion. In America none of them live to reach 
the sea. 

Eggs Like Carnelian Beads 

Salmon eggs are pretty things, 'fhey are 
rather like deeji-red carnelian beads, and 
about as big as a large ])ea. All through the 
cold wdnter months the eggs lie snugly 
covered in their shallow beds. Then, w’hen 
spring comes to wake the slccp^y world again, 
the wee fishes hatch out and soon wriggle 
their way up through the loose gravel. 
Along the Pacific coast they are out of their 
eggs in sixty days, and by spring are back 
in the sea again. 

When they first hiake their appearance 
in the world the young salmon are ver>' odd 
little creatures. Each wee thing has a large, 


time the 

salmon fry have lost their peculiar shape and 
look much more like fishes, though they are 
still hardly an inch long. But they grow 
very quickly, and before the bright summer 
days have fairly come, all the salmon nurs- 
eries are full of lively young salmon four or 
five inches long. 

A salmon nursery is a delightful place for 
these water babies to grow up) and play in. 
There is everything a tiny fish can wish for — 
a clear, shallow stream with a clean, gravelly 
bed on which the sun shines through spiar- 
kling, bubbling water, and plenty of stones 
and reeds in which to hide when they are 
tired or frightened. 

What Is a Samlet? 

The little fishes are not yet dressed in 
blue and silver like grown-up salmon. They 
are a p>alc brown color, with red speckles; 
and along their sides arc some dark smudges 
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Most salmon live in the sea and migrate to fresh waters 
only at spawning time. Some, like this land-locked 

llows faster and faster, and the smolts are 
whirled alonj' right up to the edge of a water- 
fall. Quickly the startled fishes turn them- 
selves about to face the rapid current, and 
work their little fins and tails as hard as they 
can to save themselves from being swept 
away by the rushing w^aters. 

Hut th( y •: ro iiQ cow'ards. The young fishes 
are true children of those gallant salmon w'ho 
leat)e(l the falls and fought their jhig 
way through foaming torrents to 
the upi^er reaches of the rivers. Si) 
wdien their first alarm has subsided, 
one or two of the bolder smolts 
take courage and allow' themselves 
to be carried backward over the fall. 
Then one after another, the rest follow 
their leaders over the top and dow n 
into the swirling waters below. 

When this exciting adventure 
is over, the little travelers 
soon recover from their fright, 
and on reaching calmer wa- 
ters again, they once more 
turn their heads seaward and 
iswim bravely on their way. 

But their troubles are by 
no means over. The snK)lts 
have many ])crils to face 
before they come to their 
journey ^s end. Big, hungry 
fisjies pursue and devour 
them, otters chase them 
down the stream, fish haw'ks 
swoop down upon them, 
and flocks of gulls follow 
them and snatch many a 
tempting little fish from the 


salmon, live in fresh-water lakes. But probably all 
types of salmon came originally from the sea. 

water. So only a few of the pluck}' young 
travelers ever reach the sea. 

The Salmon’s Happy Hunting Ground 

Those who do come safely through all the 
dangers of the long, long trail now find them- 
selves “in clover.” d'hcre is such an abun- 
dance of good food in the sea and the salt 
waiter is so invigorating that the smolts grow' 
big and strong very rapidly. When 
the}’ weigh about tw'o pounds each, 
the young fishes again change their 
name. They arc now called 
“grilse”; and not until they are 
four years old and quite growm up 
are they really entitled to the proud 
name of “salmon.” 

'fhere arc many different kinds of 
these fine fishes, and they have many 
dilTcront names. There is the At- 
lantic salmon, the Pacific salmon, 
the blueback, the Chinook or 
“king salmon,” one of the most 
valuable of all, and the “hump- 
back” and dog salmon, which are 
not of much account. All live in 
the cooler seas of the northern 
parts of the w'orld and ascend the 
rivers of Europe and Asia as well as 
those of North America. 

There are, too, certain salmon 
that never go to sea at all. They 
are called “land-locked salmon,” 
and live most of the year in the deej^ 
waters of the big lakes of North 
America and Europe. Their onl}’ 
journey is to run up the little 
streams that tlow^ into the lakes. 


young fisherman of 
the Columbia River has a 
right to smile, for he has 
just caught a Chinook 
salmon weighing forty- 
seven pounds I 

Photo by th« I.oiiK\ieM Co 
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in order to leave their eggs in the salmon 
nurseries. These stay-at-home salmon are 
fine, sporting fishes, but they do not grow 
so large as their more venturesome relatives 
who travel such long distances to and from 
the sea. 

The Wanderlust of the Eel 

Another famous fish traveler is the eel, 
that queer, long, slippery fish that looks 


they swim steadily on until they have 
journeyed far away from land, right out into 
the deep waters of the ocean. 

The Graveyard of a Grown-up Eel 

And there we lose sight of them. For the 
eels never go home again. They have 
traveled all those miles simply that they 
may deposit their eggs in the sea; and when 
this important duty has been accomplished. 



Photo by American Munouni of Natural History 

This very odd-looking animal has a name almost as 
long as his nose. He is called the spoon-billed paddle- 
fish, and he lives in the Southern United States, par- 

more like some odd kind of water snake than 
a true fish. 

Eels are not summer visitors to inland 
waters, as the salmon are. They are fresh- 
water fishes whose real home is in the rivers, 
lakes, and pools. But every autumn thou- 
sands of big glittering eels come wriggling 
down the streams and rivers on the eastern 
side of North America and make their way 
out toward the sea. Because they are so 
bright and shiny they are often called “silver 
eels,’^ though they are really only common 
eels that have changed their onlinary dull 
green-and-yellow dresses for silvery traveling 
suits. 

The Nighthawks of the Stream 

The eels travel mostly by night. In the 
daytime they rest, crowded together among 
the weeds or half buried in the mud at the 
bottom of the water; then, soon after the 
sun has set, they go on again. 

When they reach the open sea the travelers 
do not stay around the coast as salmon do; 


ticularly in the Mississippi and its tributaries. There 
he may grow to a length of six feet. With that nose he 
stirs up mud in the river bottom to find food. 

the parent cels all die, somuiv’hcre in the sea. 

So the eggs are left, quite unprotected, 
drifting about in mifl-ocean. Most of them 
promptly disa])pear down the throats of 
prowling sea creatures. But not all meet 
wdth such a tragic end. Some are overlooked 
by the hungr\' fishes, and from these, in 
due time, the w^ee baby eels are born. 

The Strange Life of an Eel 

But what surprising babies they are! No 
one would ever guess, unless he were told, 
that these strange little things were young 
eels. They are not in the least like their 
long, wriggling parents. They are tiny 
things, much the shape of a narrow willow 
leaf and perfectly flat and not much thicker 
than a sheet of note paper. 

At one end each little leaflike creature has 
an absurdly small head and a wee mouth 
armed with a few long, ncedlelike teeth. 
But it is so small, and so transparent, that 
when it is in the water you can hardly see it 
at all. All that is visible is a pair of black 
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dots. These arc the eyes, which ap])car to year passes before the baby eels reach the 
be floating about by themselves in a most coasts of North America or of the West 


uncanny way. 

These odd water babies float near the 
surface of the w^ater and feed on the tiny, 
almost invis- 
ible creatures 


Indies, toward which they have been jour- 
neying. By this time they have grown to 
about three inches in length, though they 

are still like 
;] thin, trans- 


the sea' is 
crowded. But 
they do not 
stay long in 



Now, how- 
ever, they be- 
gin to change 
in shape. 


the middle of 
the ocean. 
Almost at 
once they be- 
gin to move 



They grow 
shorter and 
rounder, their 
n c c (1 1 e 1 i k e 
teeth drop 


aw'ay toward 
the shores 
from which 
their parents 



out, and 
when they 
have com- 
pleted their 


came. 

They have 
a long, long 
way to go, 
and as they 
arc hardl}' an 
inch in length 
when they 



surprising 
transforma- 
t i o n t h e >’ 
have turned 
into tiny cels 
about tw'o 
and a half 
inches long. 



first set out on 
their tremen- 
dous journey, 
they cannot, ! 
of course, 
swim very 
quickly; but 

the westward- ' ' ' 

flowing cur- The cel is one of the strangest of Nature’s crea- 
r^^ntc in tures, and the story of his l 5 e is quite as fasci- 

rcnib 111 uit nating as any fairy talc. Every year millions 
water help the of adult eels leave their fresh-water lakes a 

tinv tnvplf-r«^ streams, all drawn by the 

Liny iraveic rs same blmd instinct toward one spot in 

on their wav Atlantic, where they will lay their 
, eggs and die. Above are the 

and carry growth stages of the baby eel, from 
them along in ‘t? first stage as a leaflike body 
1- withatiny head and sharp 
the right di- little teeth to the round- 

grown 

A whole 



Phutoii by Dritiah Museum nad N. Zuulucirul Society 


They are 

lure’s crea- still quite 

as fasci- 

illions y tran.sparent, 

so they are often 
* called “glass eels''; 

but “elvers" is really 
their proper name. 

TJie }'oung elvers are now 
read}' for the last stage of 
their journey. They enter the 
mouths of the rivers and swdni 
boldly upstream, finding their way into 
running brooks, lakes, and ponds. Thousands 
of elvers may be seen in tlie waterways in the 
springtime, all twisting and squirming about 
just as if they were made of rubber tubing. 
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If their way is barred by a dam or a nat- 
ural fall which they cannot surmount, large 
I'.artics of young cels will often leave the 
water at night and wriggle overland through 
wet grass to a bend in the stream or to an 
inland pool. For unlike most fishes, eels 
are able to live quite comfortably out of 
W'ater for some little lime. The thick slime 
with which their skin is coated and which 
makes them so slippery keeps the cels moist 
and cool; and their gill ])ockets, which look 
like two sw’cllings, one on each side of the 
throat, contain a sup[d}' of water to enable 
the fishes to breathe while they arc taking 
a short cut across country. 

Fishes, you know, cannot breathe air 
directly, as land animals do. They take 
oxygen out of the water wdth their gills, 
which look like tufts of veiy” delicate feathers. 
The water flows through the fish’s mouth, 
over the gills, and out again through little 
slits on each side of the throat. Gill slits 
are usually protected by a small fold of skin, 
called the “gill cover.’’ You may see the 
gill covers gently opening and shutting as 
the fishes breathe. 

But at last comes a time when the eels 
have grown as big and as sleek and as strong 


as they ever wdll be. Then, strange to say, 
they lose their appetites and grow restless. 
They care no longer for their peaceful home, 
and something urges them to go back to the 
dee[) salt sea where they were hatched and 
where they spent their infant days. So the 
big full-grown eels collect together in little 
companies and aw^ay they all go, clown the 
rivers and out into the wdde Atlantic, just 
as their pa rent. s did before them. 

I'he Kuroj)can eels are even greater trav- 
elers than their American cousins, for they 
come all the way across the sea to their 
breeding grounds south of Bermuda. Some 
of the Kuroj^can and American ba]>y eels 
must actually meet now' and then far out 
in the middle of the Atlantic. Vet, for some 
marvelous reason, w^hile the young American 
eels swim ofT tow’ard their native shores, the 
Furo[)ean babies set out in the opposite 
direction. I'hcy enter eastw^ard-tl owing cur- 
rents and are carried away to the coasts of 
Great Britain and Euro{)e. 

Since they have so much farther to go, of 
course the European eels take longer on 
their travels. Tt is nearly h)ur years before 
they come to the end of their journey and 
are ready to change into elvers. 


We will give you a 
hundred guesses 
as to what this 
picture repre- 
sents; and it is 
doubtful if even 
then you can 
guess that it 
shows a number 
of strange, eellike 
fishes called lam- 
preys which are 
climbing the wall 
of rock behind a 
waterfall, on their 
way from the sea 
to lay their ^gs 
in a stream. The 
water has been 
removed. 



PboU> by American Mueeuin of Natural ilistury 


Lampreys have 
naked bodies and 
gristle instead of 
bones. Their 
jawless mouths 
are round, funnel- 
shaped suckers 
set with homed 
teeth. The 
tongue, too, is 
toothed. So when 
a lamprey is hun- 
gry, he attaches 
himself to another 
fish by his sucker 
and rasps away 
with his tongue. 
In the New York 
lakes there is a 
lamprey that 
never goes to sea. 
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SHFI.I.-CLAO FRIFNOS OF POND AND 

STRFAM 


N otr : For basic infor^natiou F or statistical and l urrrnf jacts, 

not found on this pai'c, consult consult f hr Richards Year Book 
the general Index, Vol. 75 . Index. 


Interesting F'acts 


How the crayfish is filled for 
earning a living, 3 254-57 
The fairy shrimp, 3-257-58 
How ikrrI snails move, 3 258 
How .snails keep j'londs clean, 3— 

259 

'Filings to 

How is it that the crayfish can 
hentl in spite of its armor? 

Why do crayfish need two new 
suits of armor each year? 

How ran insects skim along on 
the surface of a pond? 

Picture 

Why is it unnecessary for a cray- 
fish to build a nest? 3 259 
Why do we sometimes find empty 
Cray fish shells ? 3—2 5 7 

How are dc*ad animals renitived 
by snails''' 3-258 

Relateel 


K xplained 

The stay-at-home mussels, 3-261 
How' young mussels get a free 
ride (in fishes, 3-261-62 
Pearls and buttons from mussels, 
3 262 

F h i n k A b o ut 

ITow many' teeth has a pond 
snail ? 

Since the mussel is fixed in one 
s|>ot, how does it get food? 

How do we get pearl buttons? 

Hunt 

How' do [>earls develot’> in clams? 
3 2f>i 

Why’ arc pearl necklaces expen- 
sive? 3-262 


Al titer iul 


Are any other cave animals blind. 

as the cave crayfish is? 3 431 
How does the lobster care for her 
eggs^ 3-186 

/v e is u re •time 

PROJKC”!' NO. I : Capture a 
few crayTish and put them in a 
fish tank provided with a cave 
made out of stones. Feed the 
crayfish a dead goldfish. Ob- 
serve and record the behavior of 

Sum tnury 

Crayfish look like lobsters and 
are armored like them. Pond 
snails are the garbage eaters of 


What relative of the crayfish also 
moults? 3 -i8{)-87 


A ctivities 

the crayfish. Include a few pond 
snails in the tank. 

PROJEC'T NO. 2: If you can 
find some fresh-water mussels or 
clams, open them and look for 
tiny pearls, 3 -262 

Statement 

the pond. Mussels suck in water 
wdiich contains tiny bits of food. 







Hhiito by Itorus J aud Marircry J. Miinc 

You are looking into a shallow pool, its surface rippled on the bottom is a big speckled snail. A second snail 
with waves and dappled with petals of flowers. Walking his big foot uppermost is walking on the surface. 

SHELL-CLAD FRIENDS of POND and STREAM 

The Hermit Crayfish and the Little Fairy Shrimp Take No 
Chances. They Put on. a Stout Coat of Mail; and the 
Pond Snail Always Carries His House Whenever 
He Takes a Walk 

NDER a stone, or tucked away in We arc more likely to see the crayfish in 
a comfortable hole in a bank, at the the evening, when he leaves his retreat in 
water’s edge, lies the hermit of the search of something to eat. For although 
stream — the odd little fresli-water crayfish, he may indulge in many a nice little snack 
All day long he stays at home, gazing sol- in the daytime, he does not get nearly 
emnly out into the water as if he were deep enough in this way to satisfy his hunger, 
in thought, his long twitching feelers He does not mind much what he has for 
stretched out in front of him. supper. He will eat worms, insects, snails, 

Very useful those feelers are. They detect frogs, in fact anything he can catch; or he 
every vibration in the water; so the minute will make a good meal of any dead creature 
anything ai)proaches his cell the hermit is he finds lying at the bottom of the water, 
aware of it and acts accordingly. When a And if nothing else is available at the nio- 
big fish passes by he ‘‘lies low.” But should ment, the crayfish munches the leaves and 
a wee fi.sh swim up to the door of his cell, roots of water plants. 

or a water insect wander within his reach. While he is busy feeding, the hermit keeps 
snap goes a big claw — and the hermit enjoys a sharp lookout for any possible danger, 
a little light refreshment. His sensitive feelers twitch, and his queer 
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pop eyes, which are set at the ends of short 
movable stalks, twist and turn about in all 
directions. At the first alarm he shoots 
quickly backward through the water and 
hides himself in the first hole or corner he 
can find. His chief enemies are big fishes, 
especially eels, and otters, who crunch him 
up in spite of the tough suit of armor that 
clothes his plump little body. 

Of course the crayfish is not really a fish. 
You can tell 
that at once by 






- 9 ) 


armed with a pair of big crushing claws, and 
are used more as arms than legs; this leaves 
eight legs for walking — which surely ought 
to be enough. The walking legs are not 
very stout, and the two front pairs have 
only small nippers by way of feet, while the 
last two pairs end in simple spines. 

Extra Legs for Paddles 

Tn addition to all these legs the crayfish 
has several pairs of paddles, called swim- 
merets, under his tail, and a large tail fin 
at the end of it. Then he has two pairs 
of feelers — one short and one very 
long pair — and a most extraordinary 
mouth made up of a great many 
^ different parts, some for feeling, 

t some for biting, and some for 
crushing his food. 

The head, the body, the legs, 
the swimmerets, and even the 
curious mouth pieces of the 
crayfish arc inc-ased in stiff, 
horny armor. His head and 
shoulders are covered with one 
> large piece called the head 
' shield, and behind this come 

a number of rings, each one 
slightly overlapping the 
one behind it. This ar- 
rangement allows the 
crayfish to twist and 
I about with ease, 

^ \ '^'1^11^ every 

~ / covering 



ancc. He is almost exactly J I i 

like a small lobster. He is the ^ 

same shape, has the ^ 

same number of legs, JJ;, 1 "■ ■ 

paddles, and feelers, apartment looking out on a 9., - ^ 

uL watery “Main Street.” If mi^-. 

and his armor is ^ 

made of the same advised enough to come and 

, . . 1 I call, it finds him a willing . v 

horny material and but very greedy host! - 

fashioned in exactly ^ X ’> 

the same w^ay as a lobster’s is fashioned. Jv 

He is certainly well provided with legs, ^ 

for he has no less than five pairs. The first 

pair, which are very broad and strong, are 
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The female crayfish never has to 
build a nest. After she has laid her 
eggs in some hidden burrow where 
she will not be disturbed, she at- 
taches them securely to the lower 
part of her body. Even swift cur- 
rents will not dislodge them. 



Wherever she goes, the mother 
has to take her babies with her. 
There are sometimes as many as 
two hundred of them, and it takes 
them a long time to hatch out of 
the eggs. 


' is quite thin and soft, V 
so that he has no difil- \ 
culty in moving his legs 
and his feelers and his funny \ 
jaws in any way he pleases. ^ only one. Perhaps her appetite is smaller. 

The only inconvenient thing about this ' When cold weather .sets in, the crayfish 

wonderful armor is the fact that it does not retire for the whiter to deep holes in the 

grow with the growth of its owner. So when river banks, \vhich lh(‘y scrajie out for them- 

his suit becomes uncomfortably tight, the selves with their claws, if they cannot lind 

crayfish is obliged to discard it. It cracks them ready-made. They are not at all 

clown the back, and the crayfish squeezes sociable creatures bven the male and female 
himself through the opening, pulling out his crayfish do not kee|> each other comjiany 
legs and his tail, his great claws, his long for long. They seek sejiaratc winter (quarters, 
feelers, and all his mouth parts — where they nm\’ live alone in 

just as you W’ould pull your fin- quiet, 

gers out of your glove, f settled her- 

Luckily, however, when this \ self in her solitary burrow, the 

happens a new suit has already crayfish lays a batch of one or 

formed under the old one, though two hundred eggs and attaches 

at first it is ejuite soft and the them to her swimmerets. The 

poor crayfish is left limp and bmg time to hatch, 

helpless, at the mercy of any and the baby crayfish are not 

enemy who may chance to find JR ready to come out into the world 

him in this unprotected state. So lyR until late in the following spring 

he stays at home and hides him- N|R; ^ 1| JR or early summer. When they do 

self from all eyes until his new make their appearance, the funny 

suit has hardened. little creatures, which are already 

While they arc growing, young very much like their parents, 

crayfish are obliged to moult cling to their mother’s swim- 

very frequently, but when merets with their tiny claws; 

they are quite grown ", and for some time she 

up, they never have ^ 1 carries her large family 

more than two new about with her when- 

suits a year. That is to ever she walks abroad, 

say, the males usually riioto by com^iw nark® Most of the crayfish 

have two changes; the lady After they hatch, the babies, which already are quite small, but big fel- 
crayfish, who is still more iitag {Sait mJth« You lows a foot or more in length 

economical, is content with will see four tiny crayikh above. are found in some of the 
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larger rivers; and these are caught, cooked, 
and eaten just as their sea cousins, the lob> 
sters, are. They arc all independent crea- 
tures, and in some parts of North America 
certain crayfish have forsaken the water 
world and taken to a life on land. There 
they burrow deeply in damp earth until they 
reach the ground water below; and you may 
guess whete they are hiding from the heaps 
of mud, like little chimneys, which they 
throw up at the top of their burrows. 

Sometimes so many of these odd crayfish 
settle in the same 
area and erect 
their mud chim- 
neys so close to- 
gether that they 
are a real nui- 
sance — especial ly 
when they choose 
cultivated fields 
for then uMiiing 
o[)erati()ns. 

In the Alam- 
moth Cave of 
Kentucky are 
blind crayfish • 
and blind fishes, 
too. For if they 
did have eyes it 
would do them no 
good. To make 
up for the lack, 
those fish have a very delicate sense of touch, 
which helps them to find their way about 
and to get their food. 

Many of the smaller inhabitants of the 
water world retire from active life during 
the winter months. In the spring and sum- 
mer, and in the autumn as long as the days 
are still warm and sunny, we may see ever 
so many lively little fresh- water shrimps 
sporting about in the water or sidling over 
the bottom as they hunt in the mud for 
something good to eat. But as soon as the 
days grow chill and the water cold, the 
shrimps disappear, and you would think 
they must all be dead. But not a bit of it! 
They have only put themselves to bed, and 
are all safely buried in the mud at the 
bottom of the stream. 

There they stay all the winter long, and 


come to no harm even should the water be 
frozen over. But with the first warm days 
of spring, up they all come again; and if you 
go down to the w^aterside you will sec the 
tiny things bustling about, just as excited 
and lively as ever. 

A Shrimp That Is Not a Shrimp 

The fresh-water shrimp is not really a 
shrimp. True shrim])s have only ten legs, 
like the lobster and the crayfish. The tiny 
frc.sh-water fellow has more than this. He 

has legs- -of dif- 
ferent sorts and 
sizes — on his head 
and his tail and 
his bo<ly. Some 
arc for clasping, 
some for walking, 
some for swim- 
ming. Yet, in 
spite of all these 
legs, if you take 
the little creature 
from the water 
and place him on 
the ground, he w'ill 
wriggle along on 
his side; and his 
favorite method 
of sw’imming is 
upside dowai! 

The daint>' 
little fairy shrimp can hardly be said to have 
any legs at all. Instead it is provided with 
no less than eleven pairs of paddle feet — like 
so many transparent leaflets surrounded by 
a fringe of waving hairs. It is larger than 
the common fresh-water shrimp, but is so 
transparent that it is not at all easy to sec 
w'hen it is moving about in the water. 

How Fairy Shrimps Get into Puddles 

This little creature is more often to be 
found in small shallow pools than in running 
streams; and at times swarms of “water 
fairies’’ suddenly appear in the rain-water 
puddles, where you would least expect to 
meet them. How they manage to get there 
seems very mysterious at first, but the truth 
of the matter is that the eggs from which 
these “fairies” came were lying dormant in 



hy (.'^ortirliH ('lurkt' 


Here is part of the armor of a crayfish; he discarded it when it 
got to be too tight for him. You can sometimes find pieces like 
these when you are wading in a brook, or else along the bank, 
where they have been washed up by the water. 
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the dried-up mud —where they may rest 
for ever so long unharmed — waiting for the 
magical touch of the water to awaken them 
to life. 

Sober Little Pond Snails 

The sober little pond snails are altogether 
different in their ways and manners from 
the sprightly, delicate fairy shrimps. They 
are solid little people, with compact houses 
of their own into which they can retire when- 
ever they want to. So there is no occasion 
for them to put themselves to bed when 
winter comes. Indeed, so hardy are the 
pond snails that they are often crawling 
about serenely when their water world is 


is made up of denser particles of water. This 
film is so marvelously thin that it is quite in- 
visible to our eyes, but it is there all the same. 
This surface film, or ‘‘skin’' of water particles, 
is always in a state of tension. That is to 
say, it “exerts a pull” — like a stretched sheet 
of rubber. It is on the top of this film 
that the “water striders” skate and the gnats 
dance so gayly without wetting their tiny 
feet. To this tilm, too, the snail clings with 
its broad foot — and so the mystery is ex- 
plained. 

A Fresh- water Acrobat 

Besides taking an occasional stroll beneath 
the surface film, many pond snails are fond 


covered over with a thick white roof 
of ice. 

Naturally one would expect pond 
snails to live in a pond, and a great 
many of them do; but you will find 
them also on the stones and water 
weeds of any brook or stream where 
the water is fairly clear and not too 
rapid. 

Water snails are not nearly so dull 
and uninteresting as many people sup- 
pose. Of course they do not dart 
about like fairy shrimps, but they are 
fairly active, as a rule, and are often to 
be seen crawling quite briskly over the 
water weeds in the pond or stream, or 
gliding along upside dow n just be- 
low the surface of the water, as 
easily as a fly walks on 
the ceiling. 

That a snail can 
cling to the surface of 
the water, and 
even creep along 
beneath it without \ 

sinking down, may 
seem very strange, 
for course the 
top of the water 
is not solid like 
a ceiling. But 
all water is really 
covered with a 
delicate film 

face film,” which " 


of amusing themselves by swinging at the 
end of a rope suspended from the top of 
the water. The snail first makes its 
^ own rope by spinning a thread of 
A mucus a few inches long. The thread 
H hardens on coming in contact with 
H the w'ater, and at the top it is ex- 
™ panded into a little float to kce[) it 
steady and to i)revent it from sinking 
down to the bottom of the pond. 
HP There the little acrobat hangs, gently 
swaying backw^ard and forward with 
the movement of thpc w'ater, and at 
intervals climbing up its rope to the 
surface to take in a fresh supply of air. 
Some snails prefer a tight rope instead 

Every community needs . » slack one for 

garbageman and an under- their gymnastic 

taker! Here are some fresh- 

water snails removing the performances, SO 

untidy body of a dead cray- thcv fasten the 

fish — the best way to remove , " a r 

it, they think, is, of course, loose end of the 

to eat it up. Above they are thread to a con- 
cleaning off the mould on a 

submerged stick. venient stone or 

weed and glide 
up and down at 
X their ease. 

4 Most pond 

snails have no 
\ gills, as crayfish 

air breathers like 
their cousins the 
snails. So 

Photo by Cornelia Clarke tO COmC Up tO 
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Each of the “curlicues,” or whorls, in these snail shells 
represents a room in the snail’s house. The animal 
did not live in all of them at once, but just in the 

the surface to replenish their sui)ply when it 
is exhausted. They have s[)ecial little lungs, 
or air pockets, in which they store a bubble 
of air, and this lasts them for some time 
while they are creeping around and feeding 
under water. 

Feeding seems to be the one object in the 
life of this little shell dw'eller. As it w^anders 
over the water weeds wuth its broad head 
and its two little horns thrust well out of its 
shell, the pond snail is forever licking and 
scraping away at the weeds with its rough 
little tongue. This tongue, by the way, is 
a perfect rasping tool. It is like a narrow 
ribbon wath rows and row’s of tiny hooked 
teeth, set closely together, all the way <low^n 
from end to end. No less than 8,343 teeth 
have been counted on the tongue of one of 
the larger pond snails! 

Garbage Men of the Stream 

Fresh green water weed appears to be the 
favorite food of most of these little water 
folk, but they are by no means strict vege- 
tarians. Some pond snails are real scaven- 
gers, or garbage men. They will eat any 
decaying stuff they find in the water, and 


largest one, which he added when he grew too big for 
the one behind it. The three large shells at the right 
belonged to river snails; those at the left, to pond snails. 

even feast on an old newspaper that may 
have been thrown into the stream by some 
untidy person. So the snails do good in 
their own way by helping to dispose of the 
rubbish in the water, though they are not 
always quite such innocent creatures as they 
appear to be. Big f)ond snails will sometimes 
kill and eat tiny minnows, sticklebacks, and 
young newts, w^hile some even devour their 
own relatives. 

Styles of Snail Houses 

There are a great many of these pond 
snails, and each separate family has its own 
particular style of residence. Some shells 
have long twdsted spires, others are decorated 
merely with a little round button on top, 
and some are flat and coiled round and 
round— these are called “trumpet snails’’ or 
“ram’s horns.” And while many shells are 
all one color — plain browm, yellow, or dark 
purple — others are ornamented with w’avy 
bands or checkered patterns of some con- 
trasting shade, and are really most pretty 
little things. 

A snail’s shell is one of the most con- 
venient kinds of house. Not only can its 
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owner carry it about on its back wherever 
it goes, and retire indoors without waste of 
time at the first hint of danger, but as the 
snail grows, its house grows too. So the 
neat little dwelling is always the right size, 
and there is no occasion to move into a 
larger one. This is just as well, as a snail 
could not possibly move out of its house, 
however much it wished to; for the shell is 
actually a living part of the little animal. 

The Fresh-water Limpet 

Most pond snails prefer clear ponds or 
gentle streams, though some are quite at 
home in stagnant water and muddy ditches. 
But the little fresh-water limpet is happiest 
in swiftly flowing water, w'herc it w^anders 
over the stones at the bottom, busily scraping 
aw'ay at the wTcds and moss. Several of 
these hardy little creatures arc often to be 
seen clustering together on the rocks under 
a cascade, quite enjoying the rush and 
tumble of the swirling waters. The fresh- 
w’atcr limpet is a liny little creature, and its 
pale-yellowish, tent-shaped shell is very 
much like the shells of the true lim]>ets that 


pond snail nor the fresh- water limpet is able 
to close the entrance to its house when it is 
at home. But the big river snail has a use- 
ful front door, made of horn, which exactly 
fits the mouth of his shell and shuts out all 
unwelcome visitors. The door is fixed to 
the snail’s broad foot, so he has only to 
push his foot out or pull it in to open or 
close the door. 

Pond snails dcjiosit their eggs on plants 
or stems in long ribbons of jelly, but the 
river snail keei)s her eggs inside her shell 
until they are hatched. When they first 
make their appearance in the w'ater w’orld, 
the young river snails have rough, bristly 
shells; but as they grow' older the little 
bristles fall off and their shells become 
smooth just like their parents’. 

The Dull Life of a Mussel 

Water snails do move about and see life, 
but some of the fresh- water mussels would 
seem to have a very dull time of it. Winter 
and summer alike tliey spend their da>'s 
half buried in the mud at the bottom of the 
river. one w'ould hardly think the river 



Photo by Curiielia ('lurl •• 
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as all this, for it has a strong double shell of 
its own, which shuts up like a box to pro- 
tect the tiny shellfish inside it. 

How a Mussel Gets Its Food 

The mussel is a singular creature in every 
way. It has no distinct head, as the snails 
have, no tongue, no jaws to bite with. In 
fact it is little 
more than a 
p 1 u m j) ' 



to the mouth and oxygen to the gills of the 
strange little animal clown below. 

One of the most interesting of these mud 
dwellers is the big swan mussel, which has 
a greenish-yellow shell, decorated with 
brown lines, and a large yellow foot. Large 
quantities of swan mussels often crowd side 
by side in the mud, some of the oldest mem- 
bers of the little community measuring nine 
inches or more from end to end. 

Most shell dwellers have very large 
families, and the swan mussel 
is no exception to the rule. 
The eggs, about three hundred 
thousand of them, are kept 
close within the parent’s shell 
until they hatch, and then the 
baby mussels are carried out 
' ^ into the world by the outgoing 

currents of water. Although 



m 




body with 
a mouth at one 
end and breathing gills 
d()wi\ each side. It is 
wraj)ped up in a soft, thick 
.shawl, or mantle. But it has 

a foot, and a very useful one ^ - 

too, which can be used either ( .....pIi.-* ( lurko \i small that it looks like 

for spading or for shuffling Above is a clam ploughing his \vay a mere Speck in the water, 
along the ground when the hirfolVwWch h^'has thraVout each little creature has a wee 

mussel wishes to change its half-opened shell. Below him is a double shell, each half of 
quarters. With this foot the covering a^graln orsand^wfth^mucus^ which is armed with a stout 
mussel digs itself in, leaving The clam dies when his shell is broken hook or spike on its edge, 
just the tip oi Its shell stick- As soon as they are free the 

ing up above ground in the open water. young swan mussels begin swimming about 

Now how do you think the mussel gets in the water, jerking themselves along by 


its food down there in the mud? It cannot 
hunt around for it, as the snail does. No, 
it just .stays still, opens its shell a little way, 
and sucks down the microscopic creatures 
and liny fragments of weed that are alw^ays 
filiating around in the water. The edge of 
its mantle curls round to form tw'o little 
funnels, fringed with fine hairs. The fringe 
waves over the top of the shell, causing a 
current of water to flow^ down one funnel 
and up the other; and the water carries food 


As soon as they are free the 
young sw^an mussels begin swimming about 
in the water, jerking themselves along b\' 
opening their little shells and claj)i)ing them 
smartly together again. Sooner or later 
most of the tiny things arc sure to bumj) up 
against a fish, and at once they stick their 
hooks into its lins or gill covers and cling 
with might and main. For weeks the fishes 
that have been caught in this way are forced 
to carry their little passengers about w'ith 
them. Then the young mussels drop off 
and bury themselves in the mud w’herever 
they happen to find themselves. 
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Here ere throe thousand dollars worth of pearls and a pin or a necklace. Many of them are very beautiful 

slugs taken out of clams that grew in the Mississippi indeed, of graceful shape and exquisite coloring — soft 

River, where fresh-water mussels abound. Some of pink, a delicate cream color, lavendpr, or purple. And 
these are valuable and some are not, depending upon how much easier they are to get than salt-water pearls I 
their color, size, shape, and luster. You can see how Searching for them is fun, even for a child. From 

^eat a variety there is among them. A few will have June to October whole families flock to the banks of 

the perfect globular or pear-shaped form that beloAgs the Mississippi and its tributary streams, especially in 
to the most valuable pearls. Still fewer will have the Iowa, and spend the summer days fishing for clams 

clear white coloring and sheen that buyers of pearls and opening the catch along the shore. Sometimes a 

want. And fewer still will combine these qualities merry party takes a house boat, and in this way spends 

with size. A really fine pearl is very rare. But that a profitable holiday —for no matter how poor your luck 

does not mean that there are not a good many pearls may be in pearls, you always have the shells to sell to 

m this lot that almost anyone would delight to have in the button factory I 


So by this means the swarms of young 
swan mussels arc scattered in all directions 
and are often carried long distances away 
from the place of their birth. This is just 
what is wanted. For it would never do for 
all the young mussels to settle down in a 
mass beside their parents. Only think what 
a crush there would be if they all set up 
housekeeping so close together. 

Where Pearl Buttons Come From 

Baby pearl mussels — or fresh-water oys- 
ters, as they are sometimes called — behave 
in much the same way as the young swan 
mussels. Pearl mussels are rather im- 


portant to us. From the lovely mother-of- 
pearl lining of their rough-looking shells, 
pearl buttons are manufactured, and some- 
times quite valuable pearls are found inside 
them. Swan mussels also produce pearls 
occasionally, but this may happen now and 
then to any shell dweller that boasts a pearly 
lining to its shell. 

Fresh- water mussels do not all bury them- 
selves in the mud. Some, like their sea 
cousins that cluster on the rocks on the 
seashore, spin a bunch of strong threads 
called a beard, and with this, anchor them- 
selves to stones or logs or anything handy 
in the flowing streams. 
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Reading Unit 
No. 1 


CREATURES WITH MANY EEGS 

Note: For basic information For statistical and current facts, 

not found on this page, consult considt the Richards Year Book 
the general Index, Vol. 75. Index, 

Intet esting: Facts Explained 

Where to look for centipedes and How centipede eggs are pro- 
millepedes, 3—264 tected, 3—266-67 

How centipedes are made, 3-264- How millepedes behav^e when dis- 
66 turbed, 3—267 

How centipedes hunt and kill How mother millepedes build egg 
their prey, 3—266 nej^ts, 3-267 

Things to Think About 

How do centipedes run? How is a millepede egg nest con- 

How can centipedes kill animals structed? 

larger than themselves? What is a myriapod? 

How do millepedes defend them- 
selves? 

Picture Hunt 

Should centipedes be killed at Of what use is a tent to a mille- 

sight? 3 264 pede? 3—265 

Has a centipede a hundred legs? How does a millepede protect 

3 -264 her eggs? 3—266 

Related Material 

How do some spiders protect What spider has a poisonous bite? 

their eggs? 3-406-10 3-410 

/v e/\v ure^ti me A cti id ties 

PROJECT NO. i: Count the PROJECT NO. 3: See if you can 

number of legs on several centi- find centipedes under bark of logs 

pedes. How many are there? 3— and under stones. Place them in 

265 a jar of earth encircled by a 

PROJECT NO. 2 : Pick up a broad band of wrapping paper to 

millepede from under a rock. keep it dark. Feed the centi- 

How docs it behave? Can you pedes live roaches and other in- 

smell its defensive fluid? 3—267 sects. Observe their habits. 

Summary Statement 

The hundred-leggers prefer the sects after paralyzing them with 

dark and can be found under a bite. Millepedes usually roll 

stones and logs. Centipedes are up when disturbed and give out 

beasts of prey and eat many in- a strong odor. 
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You have probably seen this odd little fellow some 
summer evening scuttling away when you moved a 
box of apples or a bag of potatoes in the cellar; for 


he is the common house centipede. He is quite harm- 
less, and even does you a good turn by feeding on 
flies and other annoying insect pests. 


CREATURES tvtfh MANY LEGS 

This Story Will Tell You about a Strange and Very Interesting 
Tribe in the Great Animal Kingdom " 


F WE turn up a big stone lying half 
buried in soft earth, or stir up a 
heap of moldering leaves by the wav- 
side, we are almost certain to disturb a 
whole colony of queer wriggling creatures 
that love darkness better than light. And 
it will be strange if among them we do not 
find a few' hundred-footers, as w'ell as some 
of their nearest allies, the thousand-footers— 
or Millepedes (mfl'e-ped) - -who rejoice in 
an even greater number of legs. 

'‘A Centipede was happy quite 
Until a Toad in fun 

Said, “Pray which leg moves after which?*' 
This raised her doubts to such a pitch 
She fell exhausted in the ditch, 

Not knowing how to run." 

Just how the centipede (sSnTl-ped) runs 
has puzzled a good many people. For the 


odd little animal scutlles over the ground, 
with its "hundred legs" going at such a rate 
that it is next to impossible to see "which 
moves after which." But that is not the 
only interesting thing about this many- 
legged family. 

We may quickly distinguish the centi- 
pedes from the rest of the wriggling crowd 
by their legs and their fussy behavior. Like 
all dim-sighted creatures they hate being 
suddenly exposed to the full light of day; 
and, unless there is a handy crack into wdiich 
they can immediately squeeze themselves, 
they will dash off as fast a$ their many legs 
will carry them to find another hiding j)lace. 

Centipedes seem rather to row themselvfes 
along the ground than to run in the usual 
manner, the two rows of legs working like 
the oars of an ancient galley boat. If you 
stop their wild career by putting an obstacle 
in fiont of them, the adroit little creatures 
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Certain millepedes are accomplished tent makers, as 
you can sec yourself by examining these pictures. 
They make their tents out of soft silk, like that in 
spider webs and insect cocoons. Sometimes a mille- 
pede will curl up inside, like the one at the upper 
left, and moult his skin — which he then proceeds to 
eat. Such a tent is shown in the other pictures 'tn 


the top row. Sometimes the millepede's tent, like the 
one shown from the top and the side in the bottom 
row, is meant to house a batch of eggs. In either case, 
when the millepede wants to get out he eats a hole in 
his tent, crawls out, and then comes back, like the 
one at the lower right, to finish his meal. He has 
literally eaten himself out of house and home I 


reverse engines and run backward like 
.shunting locomotives; while if you touch 
one with your finger, it will turn round and 
give you a sharp) nip with a pair of sharj) 
])oison claws which it carries just under its 
mouth, 'rhese claws are really the creature’s 
first pair of legs, which are turned forward, 
and act as an extra pair of jaws. The 
“bite” of an ordinary little centipede, such 
as you are likely to meet with in the garden 
or a country lane, will do you no harm. 
But the giant centipedes of hot tropical 
countries arc really dangerous to encounter. 
‘Some of them are over a foot long, and a nip 
from the poison claws of one of these bad- 
tempered fellows is not only extremely pain- 
ful but often makes peojile feel very ill. 

How Many Feet Has a Centipede? 

^ In sp)ite of their name, very few centipedes 
have exactly fifty pairs of feet. Some have 
only fifteen pairs, and others as many as a 
hundred and seventy-three. It all depends 
on the length of the creature, as its legs 
correspond in number to the number of 
rings which make up its wriggly body. Some 


of the tro{)ical centipedes are brilliantly 
colored, while a few shine with a lumi- 
nescent (lu'mi-ni\s'enl ) light which leaves a 
glowing trail beliind them as they zigzag 
(juickly over the ground in the darkness at 
night. 

How to Recognize a Centipede 

Most of these many-footed creatures, how- 
ever, are not at all attractive. As a rule 
they are ugly, dull-looking things, or the 
color of rusty iron. They are of all sizes, 
from the giant centipede twelve or fourteen 
inches long to tiny things you can hardly 
see without a magnifying glass. Some are 
long and thin and wir}', others are quite 
short ami broad; some have short legs, some 
have long legs. 

But no matter whether they are long or 
short, broad or narrow, and no matter how 
many legs they have, all centip>edes are 
formed on exactly the same plan. The 
body of the animal is made up of a varying 
number of somewhat flattened rings. They 
are all much of a size, and are fitted together 
in such a way that they can twist and turn 
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and wriggle about in any way they please. 
Each ring carries a single pair of legs; and 
the round flat head has a mouth armed with 
two or three pairs of biting jaws — in addition 
to the poisonous foot jaws — and a pair of 
long, jointed feelers. These feelers are very 


frantically with their long wriggling bodies. 
They hunt down and kill worms and crawling 
things of all sorts. Even winged insects 
that settle on the ground are caught and 
devoured by the greedy little brutes. A 
centipede hardly more than an inch lonj 


sensitive and act as guiders. With their 
help the cen- 

tipedes find ■ ' 

their way . 
about and 
recognize 
friend or foe; / 
for although , 
as a rule 
these curious ‘ . 
creatures / 
possess more ; 
than one 
pair of eyes, * 
these eyes . 

are merely ij> Hugh m... ^ 

simple light Like the female Tulus, the 

snots not of P9}y<i«sniu8. another of the 
spots, not 01 niiUepedes, builds a snug 

much use to earthen nest for her eggs. 

wwlth nnrl square we see her 

see Wlin, ana eating earth, which she moistens 

some CCnti- ® special fluid and moulds 

I ^ pellets to build her round 

pedes that cell. In the circle we see the nest 



will slither up to a bluebottle fly that has 
^ ^ alighted near and seize the fly with its 
poison claws before the creature has 
time to spread its wings and fly away. 
One nip and the ily is dead — as quickly 
as if it had been struck by lightning! 
'I'he ccnti])ede’s victims are usually 

, killed or paralyzed 

— almost at once by 

the poison in- 
jected into 
them. But 
sometimes a 
big w o r m 
will turn and 
lash out con- 
vulsively at 
its enemy, 
and the two 
creatures, 
coiled round 
and round 



live in dark completed and the eggs in 

place. 

caves are 

quite blind, for they never see the light. 

On the other hand, in many of the warmer 
parts of the world there are certain kinds of 
centipedes, with very spidery legs, who have 
quite large compound eyes and can see re- 
markably well. These odd little animals are 


one another, 

will wriggle and roll about together madly 
upon the ground. But the centipede is sure 
to get the best of it. I'hc worm may wrench 
itself free from its tormentor, but it usually 
leaves a large bit of itself in the jaws of the 
centipecle, who calmly proceeds to enjoy its 
meal while all that is left of the worm crawls 


very brisk and lively. Instead of skulking 
in dark cracks or burying themselves in the 
mold, as most hundred-footers do, they 
are out and about at all hours of the day 
and may be seen scuttling over the stones 
on the ground or running up and down the 
walls of houses in the full glare of the sun. 


sadly away. 

However, the worm may recover from its 
wounds, even if it has been very badly 
mauled by the centipede. For the.se lowly 
creatures have wonderful powers of recovery. 
Even if an earthworm is cut in two, the head 
half will often grow a new tail! 


Tiny Warriors that Fight to Kill 

Centipedes are savage little beasts, always 
on the warpath. If two happen to meet 
when they are out hunting for food, as often 
as not they dart at each other and begin to 
fight furiously. Clinching with their poison 
claws, they nip and bite one another for all 
they are worth, while they lash round 


Centipedes are hatched from eggs. But 
if a male centipede should chance to see an 
egg lying on the ground he will at once 
devour it — and that’s that! So to prevent 
such a misfortune befalling her eggs, a female 
centipede usually hides them as soon as 
they are laid. Then she goes off and leaves 
them to their fate. One small centipede, 
called “Lithobius” (H-thO'bl-tis), or ‘Thirty- 
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CENTIPEDES AND MILLEPEDES 


legs/’ conceals her eggs in a very curious 
way. She is one of the commonest kinds of 
centipede, and may be seen in almost every 
garden or country lane. Directly little 
thirty-legs lays an egg, she clasps it firmly 
vith two little hooks at the tail end of her 
body and dashes off with it at top speed. 
Then when she reaches a spot where none 
of her friends or relatives are prowling about, 
she stops and rolls the tiny egg, which is 
very sticky, round and round in the soil 
until it is coated all over with earth. When 
she has finished with it the egg kx^ks like a 
little mud pill, which not even a greedy 
centipede would feel inclined to swallow. 

The Strange “Thousand-Footers” 

Millejiedes, or ^‘thousand-foolers,” differ 
from centipedes in many ways, although 
like them they are many-legged, rnany- 
riiiged wTigglers that live under stones or 
burrow i.i loose soil. Millepedes are more 
wormlike. Their bodies are rounded in- 
stead of being tlattened. They have no 
poison claws; and on every liody ring a 
millepede has two jiairs of legs instead of 
only one. but having twice as many legs 
as centipedes have does not make the mille- 
pedes run twice as fast. They move in a 
slow, la/y way, unless they are c.specially in 
a hurry, when they slither over the ground 
quickly enough. Their legs are remarkably 
small and delicate, and look like a double 
row of fine fringes which iiKne in a riy^pling, 
wavelike fashion as the millepedes row them- 
selves gracefully over the ground. 

A millepede is a i)erfectly harmless crea- 
ture. Tf you touch it, it doesn’t attempt to 
bite you, as a centipede does, but immediately 
Coils itself up in a tight spiral, like a watch- 
spring. 

How the Millepede Defends Itself. 

But although it does not bite, the mille- 
pede has another, and most unpleasant, way 
of defending itself or expressing its dis- 
pleasure when annoyed. For when it is 
handled, or attacked by an enemy, the little 
creature at once retaliates by discharging 
a horrid, oily, evil-smelling fluid through the 
pores of its skin. 


One of the commonest kinds of millepede, 
both in North America and in the more tem- 
jjerate parts of Europe, is the little Julus — a 
small dark brown, wormlike creature hardly 
more than an inch long. It is often to be 
found under stones in the garden beds. 

The female Julus is a most careful mother. 
And although, as millepedes are not canni- 
bals, there is no fear of her own relatives 
eating her eggs, she lakes even more trouble 
than little thirty-legs to hide her pigmy eggs. 

The Julus Builds a Dainty Crib 

liefore she lays her eggs a female Julus 
burrows down into the mold a little way 
below the surface, and there she sets to work 
to make a neat little nest in a most ingenious 
way. She moistens little pellets of earth 
with sticky fluid from her mouth and, with 
her jaws and front legs, she works them up 
into tiny mud bricks of conv'enient size and 
shai>e for her purpose. One by one the 
Julus places her })ellets in position, gradually 
building up the walls of her nest until she 
has made a mud ])all about the size of a 
small hazelnut. The ball is hollow, and 
beautifully smooth inside, while the outside 
is left rough, showing the .shape of the tiny 
bricks of which it is made quite distinctly. 

Sixty or a hundred tiny white eggs are 
packed inside the nest before it is cased up; 
and the mother Julus thoughtfully leaves a 
small hole in the toj) of it, as a sort of 
chimney, through which the baby mille- 
pedes can make their escape when they are 
hatched. Tlien, hei duty done, the Julus 
goes off and takes no further interest in the 
welfare of her family. 

Centipedes and millepedes breathe, as in- 
sects do, through breathing pores in the 
skin. But they are not insects. The number 
of their legs tells us that— for no insect, 
except while it is a grub or a caterpillar 
ever has more or less than six legs. They 
form a class by themselves in the animal 
kingdom, and are called “myriapods” (mlr'i- 
a-pc'id') — which is really a very good name 
for these many^legged creatures, for it means 
“having ten thousand feet.” You will find 
centipedes and millepedes of some kind in 
almost all parts of the world. 
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Reading Unit 
No. 1 


SWARMS OF MIDGETS WITH SIX I.E(5S 

Note: For basic information F or statistical and current facts, 

not found on this page, consult consult the Richards Year Rook 
the general Index, V oL Index, 

Interesting Pacts Explained 

Swarms of insects and their way How insects help plants make 
of living, 3—269-71 seeds and fruits, 3 271-7^ 

How insects help mankind, 3— How insects differ from other ani- 
271-72 mals, 3-273-74 

Things to Think About 

How many kinds of insects are How can you distinguish between 
there? spiders and insects? 

What damage is caused by cer- How does an insect breathe? 
tain insects? 

Picture Hunt 

What must happen to a tiger How can a house t 1 y see in all 
moth’s eggs before they become directions? 3-273 

adults? 3—270 When do dragon flies have no 

How docs pollen get from one wings? 3—274 

flower to another^ 3—271 

Related JM aterial 

What happens during and after How is f)reathing acct)mpJished in 
the pollination of a flower? 2— man, fish, insects, and plants? 

^07-^3 2-334 

Leisure-tinte A ctivities 

PROJEC'r NO. i: I-ook care- slip, and examine with your micro- 

fully on plants to find the eggs scope. 2 112 

of insects. Examine the eggs PROJECl' NO. 3 : To study a 

with a lens or microscope. 3— fly’s eye, kill a house fly, and with 

274, 277 a razor peel off the brown ‘‘skin” 

PROJECT NO. 2 : To learn what of an eye. Examine under a 

pollen is, remove the stamens microscope. The .same thing may 

from any flower, crush thern on a be done to a butterfly. 3—273 

glass slide, cover with a cover 

Summary Statement 

Insects are animals with six In this way pollen is deposited on 

legs. Over a million species have distant flowers so that seeds may 

been found. Some are harmful; form. Without insects most of 

many are very useful. Insects our fruits and seeds would never 

visit flowers for nectar and pollen. develop. 
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In summer your eye has sometimes been caught by a or froghopper -greatly enlarged above. He lives on the 
blob of what looks like spit clinging to the stem of a sap of the plant and from it blows the bubbles which 
plant. It is really the retreat of the tiny spittle insect, protect him while he grows and develops his wings. 

SWARMS of MIDGETS with SIX LEGS 

Creeping, Crawling, Flying, or Digging, They Breathe 
through the Slits in Their Sides 

could hurt them! They were merely trying Hies than in the fiercest battle ever staged 
to show how refined they were — for all little upon the screen. And the little people 
creeping things were thought disgusting, that creep and hop and Hy and burrow arc 
however gentle, and were always stepped on often among the most beautiful of living 
by ladies who were unusually brave. things. 

Nowarlays we know better, and little They are mostly so very small that we 
Miss MufTet^s behavior has come to be a may pass them by without ever seeing them, 
joke. We have found out that she was only But tiny as they are, they are very impoi- 
ignorant and silly, for spiders are among tant; and there are such vast armies of them 
thfe most interesting and useful of all the that they far outnumber all other kinds of 
tiny creatures that tread the earth — as animals living on the earth. No one knows 
knowing as the ant or the bee or the busy, exactly how many dilTerent kinds of insects 
blustering wasp, who is such a capable car- there arc, for new ones are ahvays being 
penter and construction engineer. discovered; but there must be at least a 

So our great-grandmothers missed a good million different sorts, 
deal by not knowing what was going on They cree]) and fly and hum in the forests. 

26t) 


1 


OT so very long ago it was the fashion 
for ladies to scream at sight of a little 
worm. Not that they thought it 


around them. Anyone with his eyes open 
and his wits about him can find more real 
excitement in watching a spider trapping 
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lanes, and meadows, crawl and swim in the 
pools and streams, and dance over the 
surface of the water. All day long butter- 
flies flit from flower to flower; bees bustle 
about gathering honey and pollen; fussy 
little beetles run very fast over the ground 
and climb up and down the tall grass stems; 
grubs and caterpillars without number 



the dark forests and over the meadows. 
For Nature never rests. When the sunshine 
lovers are sleeping, the shy creatures who 
have slumbered away the hot hours wake 
up and move about in the stillness of the 
night. 

Nearly everywhere in the world there are 
some of these wonderful little beings scram- 

Did ever a child change more as it 
grew? From one of those tiny e^gs 
in the circle there hatched the hairy 
caterpillar you see just to the left 
of the eggs. He is dressed for 
protection, for his strong bristles 
break the force of many a fall and 
lead a hungry bird to think twice 
before it gobbles him up. As a 
caterpillar, our friend eats and eats 
and grows and grows; and when 
he has done all the growing he 
ever intends to do, he makes for 
himself the hairy cocoon that you 
see just below him. In that he 
shuts himself up and turns into 
the strange, smooth affair shown at 
the right of the cocoon; it is called 
a chrysalis. In two or three weeks 
he wUl be able to step out into the 
world as the vestal tiger moth that 
you see below at 
the right. 


Photo by Cornolia Clarke 

munch away at the green leaves on the plants 
and trees; and gauzy- winged flies buzz gaily 
about in the sunshine. 

When evening comes, the insect folk who 
have worked and played and fed all through 
the long summer day settle themselves for 
the night. Flies stop buzzing and dancing, 
butterflies fold their wings and gt^ to sleep 
among the flowers, and busy bees hurry 
home to bed. 

Night Owls of the Insect Worlcl 

Then the night-flying moths and beetles 
and all sorts of queer little creatures come 
out and flit about in the dark. Glowworms 
light up their lamps under the hedgerows, 
and fireflies dart like shooting stars through 


bling for a living. Only in the Polar regions, 
where from year’s end to year’s end the snow 
and ice never melt, and in the heart of burn- 
ing deserts, where every living thing is 
shriveled up by the scorching sun, are there 
no imsccts at all. 

Swarms of winged insects fly over the 
frozen seas to the icebound coasts of the 
far north, where they tease the reindeer and 
worry the Eskimos. Some even spend the 
best part of their lives buried deep under 
the snow on the tops of high mountains. 
But it is in hot, tropical lands that the little 
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crises as startling as anu drama If mm ever 
are^ohZtfitul'th^i iMrned. I’W Ihcii fiml a hniKisome rairrpilhr, lake him vpqcnthi, put 
are so bmuUful th^ mam/ a jeweler might do well him in a weU-ventHated box, with nlenlii of fresh 
to copy Ihem —tf he could -and their lives contain leaves and drops of water— and wait! ^ ^ 
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folk are found in the greatest numbers. 
There, too, they arc bigger and more bril- 
liantly colored than in more temperate 
climates; for insects revel in warmth and 
sunshine and many compete with the gor- 
geous tropical flowers in the splendor of 
their coloring. 

The Wise and the Foolish 

There are all sorts and conditions of insect 
folk. Each little fellow goes about his 
business and lives his life in his own peculiar 
way. Some are idle and some are indus- 
trious, some are wise and some are foolish — 
just as human folk are. Some build won- 
derful cities in which they live and work 
together in a most intelligent way. Fierce 
insect clans make war on one another, and 


the victors carry off the children of their 
foes and make slaves of them. 

Insect Friends and Enemies 

Some kinds of insects are terribly trouble- 
some. They bite us and sting us, worry 
our cattle, ruin our crops, and damage our 
property; and worse still, they carry the 
germs of diseases wherever they go. Others 
are friendly little fellows, always working, 
though they may not know it, for our good. 
They help to fertilize the soil, clear away 
decaying rubbish, check the growth of plants 
that would choke the ground, and are our 
most valuable allies in fighting and keeping 
down the vast numbers of our insect foes. 

But most important of all are the busy 
little insects that all through the spring and 
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summer lly from flower to flower carrying 
the precious pollen dust needed to form 
seeds — for the seeds of many flowers cannot 
ripen without the pollen from another flower 
i)f the same kind. Some of the pollen is 



services that the buds keej) stores of sweet 
nectar hidden away in secret cups or pockets 
which only the long tongues of the bees can 
reach. When a blossom unfurls its bright 
petals and gives out a sweet scent, the bees 
know it has nectar for sale. So they come 
hurrying up, dive into the flower to sip the 
honey, and then fly away, with their hairy 
little bodies dusted with the golden pollen, 
to other flowers where some of it is rubbed off. 

Some of the flowers, however, are not ejuite 


.r 




How different they look, and yet they all 
are insects! Up at the top is one of our 
light-hearted butterfly friends that jewel 
every meadow. Below her is the strange 
mud-dauber wasp, who is busily making 
her nest with pellets of earth like the one 
she is carrying. Her waist is so long and 
thin that it is hardly more than a hair. 
The strange, lumbering affair below is not 
to be taken lightly, for he is the scarab 
that once was worshiped by the Egyptians. 

But he is only a beetle just the same. 


carried by the wind. But the wind is a 
careless worker. He scatters the pollen far 
and w’ide, so that a great deal is w^asted and 
never reaches the blossoms it is meant for. 

How Insects Help the Plants 
If it were not for the help of our insect 
friends, we should have few bright flow^ers 
and very little fruit. Butterflies and moths, 
and certain of the flies and little beetles, all 
assist in the good work of taking pollen 
from one blossom to another. But the chief 
carriers are the bees. They are most in- 
dustrious, trustworthy little creatures, d'hey 
can always be counted on to do their work 
right. So some of the plants do all in their 
power to attract the bees and induce them 
to act as their messengers. It is to catch 
their eye that the flowers put on their vivid 
colors, and it is to reward them for their 




• 4 ." 


t<l l‘' Martiu liuncHi 


so careful. They kee[> the honey in open 
cups from which all comers may help them- 
selves, and simply trust that some of the 
pollen will be carried to the right address. 
Hor ey is the favorite food of a host of little 
insect folk, and pollen is another; so flowers 
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and insects are about equally necessary to clothed with very str()ng armor plating, but 
each other. Bees and many other insects butterflies, bees, and many other insects 
could not live without honey and pollen, are clarl in much lighter suits, 
and many of the pretty flowering plants Fhe body of an insect is always divided 
would die out if there were no insects to into two distinct parts — a fore body and a 
help them make their seeds. Of course hind body. Indeed, the word ^‘insect,” which 
neither the insects nor the flowers under- comes from the Latin, means *Vut into,” 


stand what they are doing. They 
work together unconsciously, help- 
ing, all the same, to keep the 
earth fertile and beautiful. 

Now before wc venture 
closer to the strange little 
beings of the insect 
world, it will be just as 
well to make sure that 
we know an insect when 
we see it. For there 
are many other small ^ 
creatures w^e might eas- 
ily mistake for insects if 
we had nui A^me way of '' 'f W 

telling them apart. But if we ‘ 
remember that a true and 
“])crfcct” insect, no matter of 
what sort or si/e or shaj)e it 
may he, always has six legs, 
and only six, we shall m)l 
often make a mistake. , 


I'he two halves are joined by a 
waist. You can see this Very 
clearly if you look at a wasp, 
which has such a delicate, 
threadlike waist that you 
may w'onder why it 
does not break in tw^o. 
Other insects, such as 
the tumblebug, have 
waists so thick as to 
be hardly noticeable, 
but the division is 
WBF there all the same. 

'Fhe six legs and the wrings 
of an insect arc attached to 
the fore i>art of its body — 
never to the hind body. 
There may be one or two 
])airs of wdngs, or, in some 
cases, none at all ; but no in- 
sect ever has more than two 
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Spiders and scor])ions ha^e ^ On its head an insect al- 

eight legs, w’orms have none, dangerous contrivances known to man ways has a pair of feelers, 
and centipedes may boast a view* ori?s*”head°U*fr<fm’ a J e^^^^ called antennae (an-ten'e). 

hundred legs or more, ddiis model. Note the two neat pincushions They are most useful to the 
tells us at once that the crea- “ are i s eyes. creature; they act as 


tures arc ru^t insects. So the first thing to organs of touch and smell, and sometimes 

do when you meet with a puzzling little even of hearing. Some are long and thread- 

animal and are not quite sure w'hcther it like, others are short, stout clubs; and some 

is an insect or not is to count its legs, may even be fan-shaped or like beautiful 


Caterpillars, grubs, and maggots may have 
more than six legs or may have none at 
all, but they are baby insects, not ‘‘perfect” 
insects. When they grow up into buttertlies, 
bees, beetles, or flies, they wall all have six 
legs — no more and no less. 

Insects arc really very curious little an- 
imals. For one thing, they liave no bones. 
They wear their skeletons outside, so to 
speak, in the sha[)e of a number of stiff, 
horny plates or rings. These rings slightly 
overlap one another, forming a complete 
suit of jointed armor that covers the little 
creature from head to foot. Beetles are 


feathery plumes. 

On the insect’s head, too, are a pair of 
very large eyes, called compound eyes. They 
are made up of a number of separate lenses, 
set side hy side like the facets of a diamond, 
each one at a slightly different angle. So 
the ow'ncrs of these wonderful eyes are able 
to keep a lookout in all directions without 
troubling to turn their heads. Bet\veen the 
great compound eyes most insects have 
three lenses, called simple eyes, or ocelli 
(6-s?ri), but these are so small that you 
would seldom notice them. 

Insects do not breathe through a nose as 
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we do, but through tiny openings, or breath- 
ing pores, placed at intervals all along their 
sides. These little oi:)enings are connected 
with a wonderful network of air tubes which 
carry supplies of oxygen throughout the 
insect^s body. Spiral fibers like fine wires 
inside the tubes prevent them from col- 
lapsing under pressure, while tiny valves 
regulate the supply of air passing through 
the breathing pores. 


So you see insects are nut at all like the 
little four-footed beasts of the earth in the 
way they are formed or in the way they 
breathe — or even like the birds, although 
they often have wings and are able to lly. 
But all this we shall see for ourselves if we 
set forth on an exploring expedition into 
the insect world to study the habits and 
customs of some of the interesting little 
creatures who dwell there. 
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Reading Unit 
No. 2 


LIKE FLOWERS ON THE WING 

Note: For basic information For statistic aland current facts ^ 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 75. Index. 

Interesting Facts Explained 

How butterflies spend the winter, The birth of a butterfly, 3—280- 
3-276 81 

The ljutterflies, 3—277 When monarch butterflies mi- 

What caterpillars live for, 3—277- grate, 3—282 

80 How butterflies fool their ene- 

How a chrysalis is formed, 3—280 mies, 3 -283-84 

Things t€> Think About 

What gives a butterfly its colors? Why do birds leave the viceroy 
rtov* does the India leaf butterfly butterfly alone? 

escape being eaten? 

Picture Hunt 

Do you think it is impossible to What is the life history of the 
duplicate the colors of butter- monarch butterfly? 3—278-279 

flies? Color plate 3—278 What damage is done by the 

Where can you find the eggs of caterpillar of the cabbage but- 

the ‘‘painted lady"? 3—277 terfly? 3—282 

Related Material 

How can you distinguish between How does an insect use its tongue 

a moth and a butterfly? 3—287 or “proboscis’? 3-29^ 

Eeisure~time Activities 

PROJECT NO. I : Catch a but- amine them through your micro- 

terfly with a net. Put it in a jar scope, 3—280-81 

containing a wad of cotton on PROJECT NO. 2: Look for 

which are a few drops of carbona smooth, yellow and black cater- 
er carbon tetrachloride. Close pillars on a milkweed plant. Put 

the jar tightly. After the butter- them in an empty milk bottle 

fly is dead, stretch out its coiled with milkweed leaves. Watch for 

tongue or proboscis as far as it developments in two weeks or less, 

will go. Then scrape some wing 3—278 

scales on to a glass slide and ex- 

Summary Statement 

Butterflies lay their eggs on they shed their old tight skins, 

plants and then fly away forever. Finally, a chrysalis is formed. 

The eggs batch into caterpillars The butterfly develops inside it 

which eat and eat. As they grow, and finally emerges. 
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The monarch butterfly is a 
monarch indeed. His hand- 
some red-brown wings, with 
their black veins and white 
spots, have carried him far 
and wide over the earth. Here 
he is shown on a mallow blos- 
som in a garden on Long 
Island. But other members 
of his clan brighten the fields 
of Europe and Australia. You 
will see his strange life history 
pictured on a later page. 

tottl.tpll 1 \\ ll> I fvilc 


LIKE FLOWERS on the WING 

How a Greedy Worm Can Turn into the Most Gorgeous 
Creature That Flies in the Air 


HEREVER llowers are growing, we 
shall surely find butterflies— the real 
fairies of the sunshine. 

In the gardens, in the meadows, they 
flit lightly and joyously from blo.s.som to 
blossom, fanning their dainty wings in the 
sunshine, sipping sweet nectar, and reveling 
in the warmth and brilliance of the summer 
days. 

Early in the springtime the first butter- 
flies of the year come forth from the shel- 
tered nooks where they have been, hiding 
all through the cold winter months. The 
first bright day tempts them to try their 
wings and warm themselves in the sun’s 
rays. They are rather stiff and feeble, poor 
things, and their beautiful wings look dull 
and shabby. But that is not surprising, for 
ever since last autumn they have been 
tucked away in some dark corner of a dusty 
shed or in some hole or crack where they 
could creep for shelter from the frost and 


snow and wintry winds. There they have 
waited patiently for sj^ring to come again. 

As the days grow longer and the sun grows 
stronger, many new butterflies make their 
appearance in the fresh green world — white 
butterflies, yellow butterflies, blue butter- 
flies, and butterflies of many colors, all with 
wings as bright and fresh as the newly 
opened petals of the summer llowers. 

Of course we do not see })utterflies of all 
kinds flying about in the same spot. Some 
of them love the flowery meadows, others 
the o^Hjii woodland ghides. Some flutter 
up and down the hillside, others haunt the 
low marshlands. They also have their 
favorite plants and trees. Wherever tWere 
are plenty of nettles and thistles, we are 
sure to find some of the 'Tortoise shells,” 
“peacocks,” "painted beauties,” and "thistle” 
bu‘terflies. The splendid ruddy-brown 
"monarch,” king of American butterflies, 
likes to hover around milkweed; "white 
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admirals” love honeysuckle; and where the few are splashed with different colors very 
wild cherries grow, we may often see the much as birds^ eggs often are. 


‘'tiger swallowtail” with its handsome black Most butterflies 
and yellow wings. there in no regular 

they fancy; others 

Searching for an Orphan Home eggs in lit 

But by no means all the butterflies can or rings. But the e 
go flaunting about in the sunshine in a free fixed in place with 

and careless way. Many of the lady butter- they cannot fall ( 

flies are intent on most im[)ortarit business away in the wind. 


Most butterflies just pop an egg here or 
there in no regular order upon the plant' 
they fancy; others take more pains to ar- 
range the eggs in little clusters or neat rows 
or rings. But the eggs are always carefully 
fixed in place with a kind of glue, so that 
they cannot fall off the plants or blow 


as they move about among 

the plants. Watch a “j)ainted M 

lady” as she flutters round a 

large clumj) of nettles. 

Every now and then 

she settles on a leaf, 

pauses for a moment V 

or two, and ai)pears 

to be examining it 

very carefully; then ‘ 

off she goes to an- ' ■ 

other Out. 

If we look at the ^ 

nettle we shall see 
that wherever tlie 
butterfly rested there are a 
number of j)ale green dots on 
the leaves. They are so small rjioto l>y ( 'tkriifli’i (.’I'lrte 




The tiny green eggs left by 
the female butterfly' upon the 
nettle patch do not take long 
to hatch in the warm 
sunny weather. In 
about five days’ time 
^ the little cases burst 

oi)cn and out come 
^B| the babies of the 

‘'])ainted lady.” But 
|HV dear me! Ho w 

strange that so 
T dainty a butterfly' 

}r should have such 

queer-looking chil- 
dren. They are ugly, grayish 
little creatures with shiny 
black heads, and their w'ce, 


that we could cover four or This is the painted lady, a butterfly wriggling bodies are covered 
live of then, with a pinhead. rX^rerchfldfenl^i'dle” ''ith short stiff inistles. In 

But if we look at them through to grow there without any bringing other w'ords, they are baby 


a magnify'ing glass — a delight - 


up at all. 


caterpillars and not butterflies 


ful thing to carry' with us when we are in at all; and they' are such tiny' s|>ecks of 


the count rv" we shall see that they are the 
j)rettiest little things imaginable. 

Fairylike Eggs on a Nettle 

As you have probably guessed, they are 
the eggs of my' lady' butterfly. When she 
has visited several nettle clumps and .scat- 
tered a hundred eggs or so over the prickly 
leaves, she troubles herself no more about 
them, but flies off to enjoy the rest of her 
short life in the sunshine. 

Although they are so tiny, the eggs arc 
notj all alike in shape and color. Some arc 
like round, flat buttons with raised and or- 
namented edges; others might be fairy 
rolling-pins of carved ivory, or wee cups, 
caskets, or baskets, all beautifully fluted and 
sculptured. They may be white, yellow, or 
pale green, brown or almost black, while a 


things that at first you can hardly see 
them. 

Caterpillars are dreadfully hungry crea- 
tures. Almost as soon as they^ are hatched, 
the baby insects begin to feed. Many of 
them start by*' eating up their own egg cases. 
Then without any waste of time they set 
to work gnawing the nettle leaves with their 
strong little jaws. 

He Grows His New Suit of Clothes 

They eat so heartily' and grow so fast 
that before very' long the greedy' y'oung 
things begin to feel quite uncomfortable. 
Their skin gets too tight and is all stretched 
and wrinkled. Presently it splits down the 
back, and after a good deal of wriggling and 
struggling the little caterpillar walks right 
out of its skin and appears in a nice new suit 
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Here is the strange story of the birth of a 
butterfly. Just below at the left is the mother, 
the tawny-red monarch butterfly. Next to 
her is her egg, greatly enlarged, which she 
has laid on a milkweed leaf. 




After seventeen hours of b 1 
hanging, our caterpillar be- 
gins to wriggle inside his 
skin. His head and neck 
swell, and finally his skin 
splits open, as shown below, 
Underneath is a beautiful | ' 
green chrysalis. ' 


When he has eaten his fill the cater- 
pillar hangs himself up by the tail, 
as shown below, using a kind of 
sticky glue which he makes himself^ 




The fine yellow and black 
and white caterpillar above 
is what steps out of the egg 
to feed on the milkweed leaf. 








Out of the shapeless chrys- 
alis comes this beautiful 
creature at the right. He 
is a black-veined, white- 
spotted monarch, just like 
his mother. As soon as his 
wings are dry he will sail 
away in the light. 




Above is the light-green 
chrysalis of the monarch 
butterfly, just as it was 
left han^g to the midrib 
of the mflkweed leaf when 
the creature shed its cater- 
pfilar’s skin. 


photo* by CorDelia Cl*rk* 
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]r^' should nol Itr sm'iu'isvd to mrct an]f of these gmj 
creatures of a smnnier itfitruoon, for though they took 
starilniff eno\tgh on the prude,! page, their costiuues 
seem quite fdiintj along the roadside or in the garden. 


fn fact, ar may he sure that in some way or other 
their bright clothes help fo prolong their lins. In the 
center at the top is the well-knoien ptiinted lady, or 
thistle butterfly, irhosc family name is Vanessa. 




I 

l niiiict in the cvnler nhore ?.s aiUnl an nwt hullrr- a moth or hulfcrjli/. Then, with your choicest points, 

J !/ uin the, page upsnte ihtwn anil you will see coloi it os cxfpnsitely os ifou con. When you have 

w ij ,^ome, iiay when you ore looking for something Jinishnl, compare your homliwork with Nature's os 

^ • o, o w paper nml pencil ami ilroic the outline of shoirn on these pages -ami try again^ 
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which has been gradually forming under- 
neath the old one. 

At first the new skin is very soft and 
tender, but it soon hardens in the warm air. 
Then, after a short rest, the caterpillars 
begin feeding again and munch away at the 
nettles harder than ever. They shed their 
skins five times in this way, and after each 
moult they are a little bit larger and darker 
in color. 


not much good to see with. But since the 
caterpillar does nothing but eat all day long, 
its poor sight really does not matter much. 

Behind its head the caterpillar has three 
pairs of legs, one pair on each of the last 
three body rings. They are short and 
stumpy, and end in stiff curved spines, with 
which the insect holds tightly to the leaf it 
is feeding on. These arc called “true legs.'’ 

Farther along its body it has four pairs of 



Photo by CorucliA C'larko 

When you meet a big butterfly like this one, all his swallow -tailed coat. Sometimes his wife is dull 
dressed in black and yellow, you will know that you brown instead of being yellow. But no matter what 
have a tiger swallowtail. He takes his name from her color they make a handsome pair. 


When they are about two weeks old, the 
young caterpillars are big enough to be 
plainly seen as they swarm all over the 
nettles. We can hardly call them hand- 
some. They are black and bristly, with a 
few yellowish markings down the sides of 
Iheir long bodies; and all are so exactly 
alike that you could never tell one from 
another. 

Six Eyes and Sixteen Legs 

Each caterpillar has a hard round head 
w^th a pair of strong jaws that cut the nettle 
leaves as cleanly as a pair of sharp scissors. 
In front are a tiny pair of feelers, called an- 
tennae (an-tfiri'e), and six simple eyes, three 
on each side. These eyes are called ocelli 
(6-s6l'i). They are nothing but small trans- 
parent spots that reflect the light, and are 


queer thick, soft legs that are called “false 
legs’" or “cushion feet”; and right at the tail 
end is yet another pair which are usually 
called “claspers.” So altogether our black 
bristly friend has no less than sixteen legs of 
different sorts! 

In four weeks the painted-lady caterpillars 
are full grown. Then, suddenly, they lose 
their appetites. There are still plenty of 
nice young nettle leaves all about, but the 
overfed insects can eat no more. 

When Caterpillars Turn Restless 

They grow restless, too, and begin wan- 
dering all over the plants. Every now and 
then one of the fidgety things will stand still, 
raise its head, and turn it from side to side 
as if looking for something. And that is 
exactly what the insect is doing. It does not 
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feel at all well, and is seeking a comfortable 
spot w'here it may rest undisturbed for a 
while. 

Cradles for Young Butterflies 

Presently it creeps under a leaf and pro- 
ceeds slowly to spin a little ])ad or cushion 
of silk, lixing it lirmly to the leafstalk. 
Then, when the work is finished, the cater- 
pillar turns itself about, grasps its silk 
cushion with its claspers, and hangs upside 
down from the leafstalk. 

In this curious position it remains for a 
few hours. Then it begins to shrink and 
draw upward, growing shorter and stouter. 
Dear me! What is happening now? Ah! 
the caterpillar is going to moult again. 
Now it begins to wriggle and squirm, hold- 
ing fast to its pad all the while, till suddenly 
its skin splits down the hack once more. 
After much kicking and struggling it man- 
ages to free itself, and the old crumpled skin 
falls to the ground. 

But where is the caterpillar? It has dis- 
appeared. In its place hangs a pretty little 
shell-like thing, pale green in color and 
touched here and there with splashes of 
gold, silver, and copper. It is a chrysalis 
(kris'a-lls). In this charming little cradle 
the caterpillar is quietly resting, like an en- 
chanted princess, while it is slowly changing 
from an ugly grub to a lovely butterfly. 

For nearly two weeks, while this wonder- 
ful transformation is taking place, the 
chrysalis hangs from the leafstalk, gently 
rocked by the breezes. Then the little case 
begins to darken, and through the half- 
transparent walls the colors in the wings of 
the new butterfly can be plainly seen. 

Enter the Painted Lady 

This is a most exciting time. At any 
moment now the painted lady may break 
through its prison walls and come forth into 
the light and air, but you can never tell 
exactly when the wonderful thing will hap- 
pen. Some butterflies are impatient to be 
free and lose no time in making their escape; 
others do not appear until several hours 
after the colors of their wings are visible. 

Sooner or later, however, if we watch 
patiently, we shall see the chrysalis suddenly 


begin to quiver. Then with a quick little 
jerk it bursts open, and the next moment 
the prisoner is free! 

Slowly the new butterfly drags itself a 
little way uj) the nettle stem, leaving the 
chry.salis case cm})ty and broken behind it. 
But is this the pretty winged insect we have 
watched and waited for? It does not look 
much like a ‘‘sunshine fairy.” Limp and 
quivering it clings feebly to the stem, its 
wings all wet and crumpled and rolled u|) 
in little bundles on its back. 

Magic before Our Very Eyes 

But wait! As we watch, the ])oor crippled- 
looking thing changes before our eye.s. The 
crumpled wings unfold, showing their soft, 
pretty colors. Gradually, as the sun shines 
on them, all the wrinkles are smoothed out 
and the wings are spread before us in all 
their fresh loveliness. The butterlly rests 
perfectly still for a while to allow its wings 
to grow quite firm and dry. Then it opens 
and shuts them two or three times, fluttering 
them gently as if to test their power. At 
last, growing bolder, our painted lady sud- 
denly rises into the air and is off on its first 
joyous flight in the sunlight. 

It hardly seems ]K)ssible that such a 
dainty butterfly can really be the very same 
insect that only a few short weeks ago was 
greedily munching the nettle leaves. 

The Sunshine Fairy Flits Away 

Gone is its black, bristly skin; its body is 
now lightly clothed with soft, downy hair, 
and four big, glorious wings spring from its 
shoulders. Gone arc the stumpy little fore- 
legs and the clumsy hind feet; our butterfly 
has now six long, slender legs. 

A pair of long, delicate feelers — the an- 
tennae — wave gracefully on the top of its 
head, and two big round eyes have replaced 
the six little cyespots. For now that it flies 
about, the insect needs to see where it is 
going. 

The strong biting jaws have gone too. 
In their place the butterfly has a long suck- 
ing tube, or probo.scis (pr6-b6s'Is), as it is 
called. No longer will the insect feed on 
nettle leaves. For the rest of its life it will 
live like a real fairy — sipping nectar from 
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the llowcrs and drinking 
glittering dcwdroj)s from 
the leaves. We do not | 

often see the proboscis, for hen 
the buttcrlly is not taking a ^ 

little light .« ft#"‘^hment, the long tube is coiled 
up like a watch spring, out of the way. 

The butterfly is now a “perfect^’ insect, 
ft has gone through all its magic changes 
and reached the most wonderful time of 
its life. 

A Butterfly’s Life Cycle 

First, it was a crawling caterpillar. This 
was the time of growth, when its business 

ill life was to eat as much as 

• . 1 1 • ] , . No land that feels the touch of 

ever it could in order to store the sun is without its butterflies. 

up strength to help it pass Big and little, drab and gay, they 
f ^ c brighten the short summer of 

safely through its transfor- the Arctic or flit aU the year 
mat ions round through tropical jungles. 

^ II ■ 1 Their fragile wings may carry 

becondly, it W'as a chrysa- them hundreds, of miles at a 

lis. This was its time of rest, taking an un- 

. ..... booked passage on any conven* 

when it lay Quiet in its little lent ocean liner, certain species 

Cr*idlp while the l^^t ind the migrated to every comer 

craciie wniie me last ana me globe -for Nature always 

most wonderful change of all seems to be able to make pro- 
.^1 • 1 vision for a butterfly, 

was taking place. ^ 

Thirdly, it is now a lovely butterfly, a 
“perfect” insect, free to fly where it pleases, 
to visit the flowers and enjoy itself in the 
sunshine for the rest of its life. 

A butterfly’s wings arc marvelous things. 

They are clothed on both sides with tiny 
scales, beautifully fitted together like the 
overlapping tiles on the roof of a house. It is 
these scales that give to the wings their beau- 
tiful colors and patterns. They are no bigger 


I Jim 



:al jungles. than spccks of 

may carry 

miles at a line < 1 ii t , } c t 

ing an un- are >haped in all 

ny conven- .-ir 

tain species sorts of dilierent ways 

Vr and each one has a wee 

make pro- stalk by wilich it is 

fastened to the wing. 

Many of the scales — which are really 
transparent bags, very thin and flat — have 
a colored layer inside them; but the flashing, 
changing colors we see on some butterflies’ 
wings are caused by the rays of light striking 
the edges of the scales at difTerent angles. 

They are very frail and delicate, these 
pretty wings, and very easily injured; yet 
they often carry the butterfly very long dis- 
tances through the air. The American 
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monarch travels for miles across country 
and even over the sea. In the autumn, 
when cold weather is approaching, large 
swarms of these hardy butterflies travel 
south from the eastern states to the Gulf 
states and the West Indies. On the way they 
rest in trees and bushes, like flocks of birds. 
Sometimes such numbers of monarch butter- 
flies gather togctlier in this way that the 
trees and shrubs are covered with them; 

they hang in great 
masses from all the 
leaves and twigs 
andclingtoone an- 
other in festoons. 



Photon by 
Cornelia Clarke 


flowers. Even on the borders of the great 
snow fields, where dwarf forget-me-nots and 
buttercuf>s open their wee petals in the few 
short weeks of the Arctic summer, scores of 
the hardy little flutterers manage to live 
and find some plants on which their cater- 
pillars can feed. 

Good Butterflies and Bad Ones 

Thistle butterflies, tortoise shells, and 
peacock butterflies are welcome visitors to 
a garden. Their hungry black caterpillars 
like nothing so much as thistles and nettles 
and do not feed on flowers and vegetables. 
The little blue butterflies and the coppers 
and hairstreaks are welcome, 
" ‘ plumj), rather 

sluglike children eat the 
, trouble- 


o ^ 1*1 Here is the fellow that de- 

So strong and quick votes his life to turning 

on the wing is the bold c*bb«ge leaves into lace. 

. . ° , Beginning at the left, we 

American monarch have him first, enlarged, in « 

that iU tribe has now J; ^ 

Spread all over the when he does his eatii^; third, 

world. Ithasiavaded S.JSSWlS.'.t'Sf'i; 
nearly all the Pacific white cabbage butterfly, so hated by 
islands, traveled to fermer%, 

Australia and the west coast of Europe, and lice an( 
is found scattered far and wdde in foreign “woo 
lands. blight” 

Of course insect emigrants do not fly all do so i 
the way from one continent to another, harm to 
They journey partly by air and partly by the whil 
boat. Thousands of tired butterflies settle so welc( 
on ships in mid-ocean and are carried to with th 
distant shores. Their c 




lice and the i 

“woolly 

do so much 

harm to garden plants and fruit trees. But 
the white and pale yellow butterflies are not 
so welcome, although they are very pretty 
with their satiny wings and black spots. 
Their green strif)ed caterpillars are very 


Globe-trotting Butterflies 

Monarch butterflies are not the only ones 
that travel in this way. Painted ladies and 
many white and yellow butterflies also cross 
the sea, taking advantage of favorable winds 
and resting on the ships they meet on the 
journey. 

Wherever the sun shines, some of these 
dainty fairies are Sure to be fluttering their 
delicate wings. High up on bleak, cold 
mountains they hover over patches of Alpine 


troublesome, especially in the kitchen gar- 
den; they enjoy almost any green, juicy 
leaf and often strip the poor plants of all 
their foliage. 

Butterflies as Big as Birds 

The worst offender of all is the cabbage 
white, which is not even a true American 
butterfly. It came from Europe ever so 
many years ago and settled on the land; 
and now it has spread itself all over North 
America and become a pest — which is not 
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the way settlers in a new country should 
behave. 

There are beautiful butterflies in all parts 
of the world, but the biggest and most 
gorgeous live in the hottest, sunniest lands, 
fn the great tropical forests of South Amer- 
ica giant butterflies with wings of dazzling 
blue sail slowly through the green glades 
or soar aloft and flutter round the tops of 
the high trees. Some of them are as big 
as birds; when their glorious wings flash 
in the sunlight, they can be seen as much 
as a quarter of a mile away. 

Winged Beauties of the Tropics 

Others, almost as big, arc a glittering 
green shot with silver; and some have soft, 
black, velvety wings sj)lashed with crimson 
or banded with bright green, rose, and 
orange. In the forests, too, are great owl 
butterflies with big spots like eyes on their 
wings, which trighten small birds as the 
butterflies flit silently among the trees in 
the dusk. 

There arc also wonderful butterflies in 
the hot countries of the Old World. Such 
arc the giant bird-winged butterflies in 
‘New Guinea, whose glorious blue-gray wings 
measure nine or ten inches from tip to tip. 
Others almost as big, trailing long golden 
tails on their hind wings or shining with 


rainbow hues, haunt the steamy jungles of 
the East Indian islands. And mysterious- 
looking ghost butterflies with half trans- 
parent black and white wings fly through 
the dense forests. 

A Butterfly Magician 

One of the most interesting of the Old 
World butterflies is the “India leaf butter- 
fly” that lives in hot, dry forests where the 
leaves on the trees are scorched brown by 
the burning sun. Although not so big and 
gorgeous as many of the tropical butter- 
flies, it is a fine, handsome insect. Its dark 
brown fore wings are crossed by a bright 
orange band, and the hind wings, of a deep 
blue shot with purple, bear a short, blunt 
tail. 

As it flaunts about in the sunshine, boldly 
showing off its bright wings, no one could 
fail to notice this striking butterfly. But 
if you try to catch it, or if a bird swoops 
down upon it, it disappears in the most be- 
wildering way. One moment it is there, 
plainly to be seen; and then, as if it had 
donned the cap of invisibility, it vanishes 
before our very eyes. 

Is It a Leaf or a Butterfly? 

The butterfly has simply played a trick 
upon us. It has turned it.self into a faded 
leaf —at least to all appearances. Directly 
it is alarmed, the wily insect pops down on 
a branch of the nearest bush or tree, closes 
its wings, and at once it looks in shape and 
color so like the dry leaves among which 
it has settled that you cannot tell the dif- 
ference. Even the markings on the under 


Some day this zebralike fellow is going to 
appear before the world as an Asterias swal- 
lowtail butterfly; but at present he is only 
a green caterpillar dressed in handsome 
bands of black that are relieved by yellow 
spots. He is very fond of parsley leaves; 

and if you dis- 
turb him while 
he is at work on 
one, he will 
shoot out a pair 
of flexible, or- 
ange-colored 
horns, which 
emit a very dis- 
agreeable odor. 



283 




WONDERS OF THE INSECT WORLD 


side of the wings are just like the veining 
on the leaves; and the short, blunt tail is a 
perfect imitation of a leafstalk. So long 
as there is anything to fear, the leaf butter- 
fly will keep perfectly still, with its head 
and antennae bent backward, quite hidden 
between its upright wings. There is nothing 
to give it away. 

A Trick That Fools the Enemy 

This clever vanishing trick saves its life 
time and again — for hungry birds and other 
insect-eating creatures do not care for dry 
leaves. Butterflies, on the otlicr hand, are 
delicate things, and they have no stings, 
no strong jaws, nor any other kind of 
weapon to defend themselves with. So 
they are obliged to seek safety by hiding 
from the sharp eyes of their enemies or by 
tricking them in some cunning way. 

Perhajis you have noticed that when a 
butterfly settles on anything, it holds its 
wings close together in an upright position. 
On the under side the wings are by no 
means so brightly colored as upon the 
upper surface. So even if the insect does 
not turn itself into a leaf, it is much less 
conspicuous when it is resting than when 
it is flying about. 

The monarch butterfly is protected ip a 
different way. It has such an unpleasant 
flavor that birds do not like it at all. They 
soon learn to recognize the bold coloring 
of its wings and leave it severely alone. 


There is another American butterfly, 
called the viceroy, that is really quite a 
nice, sweet-tasting morsel. But it is so like 
the bold monarch that birds are deceived 
by its appearance and very seldom inter- 
fere with it. So the viceroy escapes being 
eaten by mimicking the ruddy-brown color- 
ing and black marking of its bitter-tasting 
cousin. 

Still other butterflies rely for protection 
on the big eyespots upon their wings, which 
make them look enough like owls to frighten 
away small and timid birds. 

Chasing Painted Fairies 

There are no prettier things to watch 
than the buttcrilics that we may find any- 
where in summer days. So felt a great 
poet of nature as he remembered how he 
and his sister used to chase the butterflies 
when they were little children, and the 
summer days were so long. He describes 
it all in these lovely words. 

“Oh! pleasant, pleasant were the days, 
The time, when, in our childish plays, 
Mv sister Emmeline and I 
Together chased the butterfly! 

A very hunter did I rush 

Upon the i)rey: -with leaps and springs 

I followed on from brake to bush; 

But she, God love her, feared to brush 
The dust from off its wings.” 
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Reading Unit 
No. 3 

INSECT ACTORS 

Note: For basic information For statistical and current facts, 

not found on this paf'e, consult consult the Richards Year Book 
the general Index, Vol. 75. Index, 

Interesting Facts Explained 


How moths differ from butter- 
flies, 3—287 

Different kinds of moths, 3-288 
The giant silk motli’s life, 3—288- 
90 

F kings to 

How can you distinguish a moth 
from a butterfly? 

How does the giant silk moth 
s['>end the winter? 

How does the humming-bird 
hawk moth help flowers? 

Picture 

How do moths hold their wings 
when at rest? 3—288 
What mc'th keeps thousands of 
people at work? 3-289 
What is inside a cocoon? 3-289 
What helps a moth to take a 
drink of nectar from a flower? 
3-291 

Peis u re~ti tn e 

PROJECT NO. I : Look on trees 
in winter for large cocoons. Cut 
the case open with scis.sors and 
examine the pupa inside. Is it 
alive? Can you find the future 
wings and feelers? 3—289 
PROJECT NO. 2: Look for 

Summary 

Moths are related to butter- 
flies but differ in having feathery 
feelers. They usually fly at night, 
and when at rest do not fold their 


Hawk moths, 3—290 
Moths that frighten other crea- 
tures, 3—292 

How caterpillars are protected, 
3-292-94 

Think About 

How do moths escape from ene- 
mies? 

What habits of caterpillars save 
their lives? 

Why is it important for us that 
most caterpillars should be 
eaten up? 

Hunt 

How do some moths escape de- 
tection? 3—292 

Are all moths drab in color? 

Color plate 3 -294 
How did the death’s-head moth 
get its name? 3—293 
What kind of feelers does a moth 
have? 3—294 

A ctivities 

Cecropia caterpillars on cherry or 
other trees. They are large and 
green, and have colored horns. 
Put them in a large bottle and 
feed them with leaves. Study the 
way in which they build cocoons, 
3-289-91 

State ment 

wings over the back. Moth cater- 
pillars eat a good deal and usually 
spin cocoons or pupate in the soil 
or behind loose bark. 
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If you will look close- 
ly at its back, you 
will see why the 
hawk moth below is 
called the death’s- 
head moth. 


It is interesting, when 
you see a bright or 
strangely marked 
caterpillar, to find out 
where he usually 
lives and so discover 
the reason for his col- 
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You have often seen the beautiful furry crea- 
ture at the right, but you will hardly recog- 
nize him or even guess what he is for this 
head of a male moth is greatly enlarged. 
The handsome plumelike appendages are not 
ears but antennae, or feelers, which give to 
their owner a quick report of all sorts of 
odors and delicate air currents and other 
changing conditions. 



INSECT ACTORS 

Lightning-change Artists That Can Make Themselves 
Invisible before Our Very Eyes 


OTHS are the plain cousins of the 
butterflies, for they mostly wear the 
sober clothes of dusk. There are a 
great many more of them, but we do not 
notice them so much. For although some 
of the moths arc gaily colored and fly about 
showing their bright wings in the sunlight, 
most of them sleep in the daytime and do 
not come out until evening, when the butter- 
flies have gone to bed. 

Night-flying moths are soberly dressed, 
as a rule, in soft browns and grays; so when 
they are resting quite still on tree trunks 
or old wooden palings, or hiding in some 
dark corner, it is not at all easy to see them. 
Their dull coloring protects the weak in- 
sects from prying eyes. 

We can hardly mistake a somber, night- 
flying moth for a gay sunshine-loving butter- 
fly; but a moth that flies by day is often 
so gorgeously colored that it is not so easy 
to know which is which. We shall always 
be able to tell them apart, however, if we 


look carefully at their antennae (5.n-t^n'e) 
— that is, the feelers on top of the insect^s 
head. 

A butterfly has long, slender antennae, 
like fine threads, that have tiny blunt 
knobs on the ends or are swollen at the 
tips rather like Indian clubs. A moth has 
antennae that are either like feathery plumes, 
fine combs, or simple threads, and they 
never have knobs at the tip. 

A butterfly usually holds its closed wings 
upright over its back when it is at rest. 
A moth either keeps its wings spread out 
or folds them over its back like a cloak; 
it never holds them upright as a butterfly 
does. 

A moth goes through just as many changes 
as a butterfly. But during its time of 
rest, the caterpillar of the moth does not 
turn into a chrysalis. It simply shuts itself 
up in a cocoon or buries itself in the ground; 
or it may creep into a crack in the bark 
of a tree or under a pile of dead leaves. 
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There it lies like a tiny dried-up mummy 
till it is ready to awake as a perfect insect. 
Until then it is a pupa (pu'pa). 

There are thousands of different kinds 
of moths, and they vary in shape and size 
much more than the butterllies. There are 
soft, fluffy ‘‘puss moths,” all gray and white, 
with big heads and the 
prettiest of feather}^ an- 
tennae; “ermine moths” 
that appear to l)e wearing 
ermine cloaks when their 
white wings, dotted over 
with little black spots, are 
folded neatly over their 
backs; and gay yellow and 
red “unden\'ings” that 
look as if they were 
dressed in dancing skirts 
when they flutter up and 
down the windowq)ancs 
on warm summer eve- 
nings. 

Then there are moths 
that disguise themselves 
as faded leaves on little 
bits of bark, and others 
that mimic bees and wasps 
so perfectly as to deceive 
us completely as they 
hover over flowering 
shrubs. There are moths 
so small that you can 
only just see the wee 
things when they flutter 
their tiny wings; and 
giant moths as big as 
bats. 

The largest moth of all 
is the great Atlas moth 
of India, whose wonderful wings are nearly 
a foot across. It is one of the silk moths, and 
cousin to the silkworm moths, whose cater- 
pillars spin the threads from which our silk 
IS made. 

The Useful Silk Moths 

The silk moths are a large family of hand- 
some creatures, many of them giants of the 
insect world. They all make wonderful silk 
cocoons. Only those woven by the cater- 
pillar of the rather plain-looking silkworm 


moth are of much value, although the silk 
spun by the huge caterpillars of the North 
American silk moth is sometimes used for 
making stockings. 

This giant silk moth is a splendid fellow. 
Its broad body is clothed with reddish- 
brown hair banded with black and white. 

Below its big red head 
is a smart white collar, 
and its wings, which are 
liv(i or six inches across, 
are a i)alc brownish color 
shaded with soft pink, 
buff, and orange. 

In late autumn, 
on forest trees or 
in the orchard, we 
may find the cocoon of 
this giant silk moth. It 
i^ a big pod-shaped thing, 
rusty browui in color 
and about three inches 
Jt)ng. 

All through the winter, 
W’hile the snow whirls 
down and the stormy 
winds shake the bare 
branches of the trees, the 
j>u])a lies slcej)ing in its 
cozy house. This is soft 
and fluffy insifle to keep 
out the cold and has a 
w^atcrj)roof covering 
against the rain and sleet. 
Not until the leaves are 
again on the trees does 
the pupa stir. Then one 
day, cjuite early in the 
summer, the tiny cocoon 
is shaken — not by the 
wind but by the insect inside. Gradually 
it pushes its head through a small open- 
ing that has been left on purpose at one 
end of the cocoon, and forces its way out 
into the light and air. For an hour or 
two the giant moth clings to the tree, 
while its great wings expand and dry. 
Then, after a trial flutter or two, it 
launches itself from the bough and away 
it goes! 

The caterpillar that makes this big cocoon 
is a startling-looking creature, nearly four 



.( »* •C 
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Photoa by Corii«lin ('larkii 

If you have read about the moths, you will 
probably know at a glance which uf these is a 
moth and which a butterfly — for a moth never 
keeps its wings raised when it is resting. Here 
we have a striped sphinx moth, and, below, our 
friend the black swallow-Uul butterfly. 
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Here are two of the 
charming people who 
live in the Land of 
Silk, where, over long 
centuries, they have 
known the gentle art 
of growing silkworms. 
Little girls there love 
to keep the little 
white moths as pets, 
anfl ‘her Vfith their 
own hands the mul- 
berry leaves to feed 
the caterpillars. 



.0, 


On the left is the silk- 
worm spinning his cocoon 
— and silk for our dress- 
es. When he has slept 
\ in it for a time, he will 
turn into the moth at the 
right. 


i( 


.i 
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m 
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The cocoon at the 
left is really three 
inches long, and 
belongs to the Ce- 
cropia moth, a 
great fellow some- 
times measuring 
six inches across 
his outspread 
wings. He is 
sometimes called 
the American silk- 
worm because of 
his silky cocoon. 

This is the way 
the Cecropia moth 
looks when he is 
a fat pupa snug- 
gled away in bis 
soft cocoon. Soon 
he will hatch into 
a moth and sail 
away. 


:r,- m' ■ 



P^otoa by Ooruulia Clarke 


At the left is a little 
white silkworm moth 
triumphantly bidding 
good-by to its silken 
home. If the 
silk fiber on 
that cocoon 
were un- 
wound, it . 
would be over 
1,300 feet 
long. 
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inches long. In color it is pale green with sphinx (pin-do'riis sfingks), whose softly 
a yellow head and yellow legs, and its back shaded green and buff wings measure fully 


is adorned with many little colored pimples 
of bright red, blue, and yellow. 

The giant silk moths are very handsome, 


five inches from tip to tip. In its cater- 
pillar days it feeds on grapevines and Vir- 
ginia creeper. Many others rival the 


but if the moths held a beauty contest they pandorus, but the dainty humming-bird 


would have to give the prize to the tailed 1 
moth of Madagascar, called by the natives < 
the ‘‘king of the butterfiies.’^ Of course i 
it is not a butterJly, but it is surely the 1 
most beautiful 
mothin theworld, V ' ' ' •' ’ 

and it out. shines "i 
the most brilliant | 
butterflies of trop- i 
ical countries. In 
shape it is ver>" ' 
much like t he swal- 
low- tailed butter- 
flies, but each hind 4 
wing has no less 
than seven tails. 

In color it is velvet 
black, splashed ' 
and banded with 5 

glowing gold, blue, 

and green. Its i»y r. Martin Dunc*n 


hawk moth is perhaps the most charming 
of them all. We know him well, for he loves 
to visit our gardens. Early in the evening 
he may be seen hovering over the petunia 

bed or the honey- 
'™**«**^*®^^ suckles, his quick 
^ wings vibrating so 
ra])idly that they 
' make a faint haze 
around his soft, 
* furry body. 

As he hovers like 
^ , a humming bird 
b- above the flower, 
the moth thrusts 
his proboscis (j)ro- 
’ bos'is), or sucking 
tube, which is very 


■y long, deep down 
’ ' ‘ - - - into the nectar cup 

PhuU, by F. Martin Duncan 

Here is the giant silk moth, a beautiful fellow of red and brown rlrnn< n f < Vio K/.f 
and buff and orange. He is a cousin to the silkworm. 

tom. When he 

and purple hues and withdraws his proboscis some of the pollen 
es. It is a day-flying from the flower is almost sure to cling to 
:les about the tree tops, it. This the moth carries to the next flower 
ire dazzling in the sun- he visits and so helps to form the seeds. 

But the most wonderful humming-bird 
e so w'onderful as this hawk moths live in South America. Some 
Te are many beautiful of them are so exactly like the humming 
perate countries. The birds in size, shajx), and coloring, and in 
i their long, narrow, the way they ily and hover over flowers, 
torj^edo-shaped bodies, that it needs a very sharp eye to tell the 
everyone. They are all difference between the insects and the 
dft, strong flight, and lovely little birds they imitate. 


hind wings are es- ^ moth, a 

I>ecialiy gorgeous 

with shot crimson and purple hues and 
shining gold patches. It is a day-flying 
moth, and as it circles about the tree tops, 
its flashing colors are dazzling in the sun- 
shine. 

Though not quite so wonderful as this 
royal creature, there are many beautiful 
moths in the temperate countries. The 
hawk moths, with their long, narrow, 
pointed wings and torj^edo-shaped bodies, 
are favorites with everyone. They are all 
noted for their swift, strong flight, and 
many have beautifully colored wings painted 
in soft, quiet tones. 


A Moth That Robs the Bees 


There are over a hundred different hawk 
moths of various sizes and colors in North 
America. Their caterpillars, which are 
often a terrible nuisance, are known all 
over the country as tomato worms, tobacco 
worms, potato worms, and grapevine 
dressers. 

One of the largest and most handsome 
of the hawk moths is the great pandorus 


Everyone admires the humming-bird hawk 
moth, but the death’s-head hawk moth is 
not so poimlar. It is ona of the largest of 
the hawk-moth family. It dresses in somber 
purple, brown, black, and yellow, and on 
its back between the eyes is a curious mark 
like a skull. Ignorant people are afraid 
of this moth because they think it brings 
bad inck. This of course is nonsense; but 
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j It’s clear why 

J this should be 
called a bee 
hawk moth. 
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The bristly thing below 
is only a caterpillar. 
He will turn into a tiger 
moth some day, but 
now he is known to his 
friends as a **woolly 
bear.” 




















i'i ' . ^ 
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Below IS one of the 
hawk moths using his 
very long tongue to sip 
the honey from phlox. 
Hawk moths are known 
whose tongues are ten 
or twelve inches long. 




The monster that lurks at the bottom of the 
page is only the caterpillar of the big Cecropia 
moth. Here it is enlarged, that you may see 
all its horns and wrinkles and bulges. You 
must imagine it a beautiful green, covered 
with red and blue knobs. 






Darwin, the great sci- 
entist, once found in 
the Tropics a flower 
with a very deep bell. 
At once he predicted 
the finding of a moth' 
with a very long tongue. 
And before long the 
moth was found, with a 
tongue the exact length 
he had foretold 1 








Photaa by Cornelia Clark* 
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the death ^s-head is not a well-behave<l 
insect. It will sometimes creep into bee- 
hives and steal the honey the bees have 
stored up so carefully. If caught at its 
tricks, the robber gives a shrill squeak of a 
most uncanny kind. This it does by forcing 
air through its long proboscis. 




How the Sphinx Moth Got Its Name ^ 

Hawk moths are sometimes called “sphinx r 
moths” — a name given to them long ago £ 
by an old naturalist because of a curious c 
habit that all their cater- 
pillars have. If you disturb 
one of the cater- 
pillars when it is 
feeding, it will ai 
once rear up its head 
and the front part 
of its body — seem- 
ingly to frighten you 
away. In this 
strange, stiffattitude 
it will often remain 
for hours at a time 
— as if, like the 
sphinx of the old Greek legend: V 
it were engaged in profoun ^ 
thought. 

Most hawk moths fly rather rhoto hy coruditt curk® 



they fall off in the first flight, leaving all 
but the borders of the wings bare. 

There are a number of moths belonging 
to another family, called the “clearwings,’' 
that have no scales, or only a few, on theii 
wings. Like the bee hawks, these bright, 
quick-flying little moths are easily mistaken 
for other kinds of insects. Some have black 
and yellow bodies like wasps and hor- 
nets; others mimic bees or gauzy- winged 
flies and the bold little things fly about 
quite openly in the sunlight, for they are 
seldom molested by insect - 
eating birds. 

So you see that in 
the insect world 
“things are not al- 
ways what they 
seem.” Even some 
of the biggest and 
brightest of moths— - 
which could notpo.s- 
sibly j^retend to be 
dead leaves or sting- 
ing insects — manage 
to deceive their 
enemies by “making believe” 
they arc dai^erous creatures 
' ^ ready to i)ouncc. The big 
“eyespots” on the wings of 


late m the evening, but hum- You would have to look twice to the pretty Canadian peacock 
• V- 1 11 find this moth on the tree trunk. i i i 

mmg-bird moths and bee moth make it look so much 


mmg-bird moths and bee 
hawk moths arc out and about in the 
daytime. The bee hawk moth is wonder- 
fully like a big bumblebee. It has a plump, 
furry body, and clear, transparent wings 
with only a border of dark scales around 
the edges. When, in the early summer, 
the moth hovers about the sweet-scented 
flowering shrubs in company with a troop 
of excited bees, you must have sharp eyes 
to distinguish it from the insects buzzing 
around it. Its deceptive appearance is 
certainly very useful to it. Hungry birds 
will pass it by; for although they enjoy a 
plump, soft-bodied moth, few of them care 
to tackle a quick-tempered bee with a sharp 
sting. 

When the bee hawk comes out of its 
pupa case, its wings are covered with 
scales, just as are an ordinary moth’s wings. 
Bui the scales are so loosely attached that 


like an owl, when it rests half hidden in 
the foliage of the trees, that it frightens 
away the small birds that come near it. 
The North American emperor moth is 
even more terrifying to timid woodland 
creatures; for as it crawls over the trees and 
bushes, slowly moving its strangely-marked 
wings up and down, it looks for all the 
world like the head of some poisonous snake 
about to strike! 

Caterpillars Are Never Safe 

It is even more important for slow-going 
caterpillars to have some means of pro- 
tection against the dangers all around them. 
Butterflies and moths can sometimes es- 
cape from their enemies by flying away. 
But caterpillars cannot. With their funny 
sho*-t legs they cannot even run. Once 
they are discovered by an enemy, they 
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are done for. Yet these weak, defenseless 
creatures often outwit their enemies and 
grow up into sunshine fairies in spite of 
the way they are hunted in their young 
days. 

How Nature Protects Her Children 

The great majority of caterpillars are 
soft, plump, tempting creatures, greatly 
relished by the hungry birds. So to save 
their tender skins the timid crawlers strive, 
as far as may be, to live hidden fnmi prying 
eyes. They stay under the leaves or press 
closely against the stems of their food 
])lants; and since they are nearly always 
green enough to match the leaves, or gray 
or brown enough for the stems and twigs, 
it is very difTicult to see them — so long as 
they keep still. The very sj)ols and stri|X!s 
with which many of them are marked only 
make the concealment more j)crfect, for 
they always resemble the ribs or veining 
of the leaves, the colors of the ilowers, or 
the patches of light and shade that fall 
upon the plants. 

A Game of Hide-and-Seek 

• The inchworrns, or loopers, as they arc 
often called, are especially clever at playing 
the game of hide-and-seek that is forever 
going on bet^^ecn the birds and caterpillars 

a game in which the caterpillars always 
hide and the birds always seek. When they 
arc not feeding— and even caterj)illars arc 
obliged to stop eating sometimes — the cun- 
ning creatures grip the stems or the slender 
branches of their own jxirticular plant or 
tree and i)retend to be twigs. And so ex- 
actly like tw'igs are they in shaj^c and color, 
and in the way they hold themselves, that 
nine times out of ten you would not be 
able to say which were the real twigs and 
which were the sham ones. Kven the buds 
and the leaf scars of the twigs are imitated 
by knobs and marks on the skin of the 
insect actors. 

These queer caterpillars arc called “loop- 
ers’^ on account of their peculiar way of 
curving themselves into loops when taking 
a walk. They loop along in this fashion 
because, instead of having four pairs of 
false feet, as most caterpillars have, they 


have only one pair — right at the tail end 
of their long thin bodies, near the clas[)ers. 

The tiny mining caterpillars are so cau- 
tious that they never show themselves at 
all in the outside world until they are ready 
to spin their wee cocoons. They spend 
their early days hidden in little green gal- 
leries which they tunnel out between the 
upper and lower surfaces of the leaves, or 
burrow into the wood of trees and often 
do a good deal of damage. In fact there 
is no end to their Iroublcsome ways. 

A Caterpillar That Lives in a Bag 

Then there are hagworms — the funny 
little caterpillars of the Psyche (si'ke) 
moths. They have hard heads but very 
soft, tender Ijodics. So the wise insects 
make neat little bags, and live inside them 
with only their heads and their tiny forelegs 
slicking out of the opening at the top. 

I'he bags arc made of fine grass blades, 
small twigs, pine needles, or scraps snipped 
from leaves, all carefully fastened together 
with silken threads. It is a funny sight to 
see the odd little creatures rocking along, 
trailing their ejueer homemade bags behind 
them. 

Woolly bears and other bristly cater- 
pillars do not trouble lo hide themselves. 
They arc safe from the attacks of birds, 
who will not touch the hairy, j)rickly things. 
We may often sec woolly bears very busy 
among the vegetables and fruit bushes 
munching away at the juicy leaves in the 
most im]:>udent fashion. They hurry along 
the garden jmth as if they had not a minute 
lo lose. Woolly bears are always in a hurry; 
but if you touch them, they roll themselves 
up at once into prickly balls like tiny 
hedgehogs. 

Insect “Bluffers” 

Big, gaudy caterpillars, when they are 
not protected by bristly hairs, usually have 
a most unpleasant llavor. The birds selcUim 
interfere with them. Some of the cater- 
pillars that would taste better try to frighten 
away their foes by pretending to be fierce, 
dangerous creatures. The large green cater- 
pillar of the sphinx moth looks alarming 
when it rears up as if it were about to attack 
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you. At the end of its back it also has a 
large curved spine. 

Stranger still is the behavior of the puss- 
moth caterpillar. It is an odd little creature, 
dressed in bright green and purple. Behind 
its head is a bright red ring adorned with 


head of the caterpillar is pulled back into 
the red ring and serves as a big nose in the 
middle of the hobgoblin's face; the black 
spots become eyes; and the pink lashers 
are shot out from the forked tall which the 
caterpillar turns up over its back. The 



Photo l>y Cornells Clarke 

Ttiis beautiful tan and brown creature is the gigantic its long, plumelike antennae, one of the signs by which 
Polyphemus moth. Spread out against the daisy are you may know it for a moth instead of a butterfly. 


two big black spots. Its back is humped, 
and at the end of its body are two absurd 
little tails. 

A Frightful Hobgoblin 

We may find the puss caterpillar feeding 
on wild cherry trees. It looks so plump 
and harmless that any bird might be tempted 
to snap it up. But the moment danger 
approaches, it rears up, draws back its 
head, and puffs up as if it were swelling with 
rage. And there, instead of a defenseless 
caterpillar, is a wicked-looking little hob- 
goblin with a round red face and staring 
black eyes. Above his head he brandishes 
two dangerous-looking pink lashers. It is 
enough to scare the boldest bird! 

You see how the trick is done? The real 


creature spits, too — for it can spatter you 
with a fluid that makes your skin smart 
and tingle! 

In spite of all their tricks and disguises, 
the caterpillars still get eaten up in vast 
numbers. And a good thing, too! If they 
were to have everything their own way, 
there would soon be very few green leaves 
left on the trees. Nearly all our vegetables 
would be devoured, and our food crops 
would be spoiled. Fortunately caterpillars 
are delicate things; cCld wet weather kills 
large numbers of them, and the birds cat 
still more. In keeping down insect pests 
the birds are our best helpers. All through 
the spring and early summer they work 
away hunting for insects to feed all the 
baby birds at home in their nests. 
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Reading Unit 
No. 4 


INSECTS WITH STINGS 


Note: For basic information 

not found on this page, consult 

the general Index, Vol, 75. 

Interesting Facts 

Where insects spend the winter, 

3 297 

How the bumblebee builds its 
nest, 3-297-98 

How worker bees are born, 3—298- 
99 

Things to 

How does a bumblebee colony 
start? 

How do newly born carpenter 
bees escape from their cells? 

How do mason bees make their 
nests of cement? 

Picture 

How do some wasps make use of 
their stingers? 3-298 

Where are bumblebee babies 
kept? 3-300 

VV’^hat insect can bore tunnels in 
wood? 3—301 


For statistical and current facts, 
consult the Richards Year Book 
Index. 

Explained 

The work of bumblebees, 3 299 
The life of solitary bees, 3—300-4 
Social and solitary wasps, 3—304- 

7 


Think About 

What are the habits of insect 
“cuckoos”? 

How are the papery nests of yel- 
low jackets made? 

How do some wasps make sure 
their young have enough to 
eat? 

Hunt 

Who were the first paper makers? 

3-304-5 

Where do yellow jackets live? 3— 
296 


Related Material 


What bad habits are found among 
cuckoo birds? 4—174-75 

E ei s ure^ti in e 

PROJECT NO. i: To study the 
sting of a wasp, kill a wasp and 
pull the sting out. Place it on a 
slide under the microscope, 10— 
489 


What animals besides wasps build 
tubes ? 3—120-23 

A ctivities 

PROJECT NO. 2 : To study the 
nest of a paper wasp, knock one 
down cautiously. When no wasps 
are near, remove the tops of the 
cells and examine their contents. 


Suffifnary Statement 

Bees and wasps have four nest of paper or mud, or in tun- 
wings and a sting. Most of them nels in trees, 
have homes in the ground, in a 
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The wasp would seem to have taken a lesson in buUd- the picture up in the comer wUl shew. There we 

ing trom me bee Of course it is a more blundering have two of our touchy friends, the bald-faced hornets, 

workman than its skillful cousin, but it uses the same Let u«f pass right on quietly I Down below is the safeiy- 

pian for its apartment house of six-sided rooms — as hidden underground nest of some yellow jackets. 
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If your eyes were micro- 
scopes a hornet’s face 
would look like this to 
you. The creature has 
five eyes. The two large 
ones, beside the jointed 
antennae, are made up 
of many tiny level sur- 
faces, which give the 
insect a picture that is 
much like a mosaic The 
three small eyes on the 
top of the head are 
simple single lenses 
which are very sensitive 
to light. Below the 
eyes are the mandibles, 
with which the hornet 
cuts up its food. 



Phoiii Hichfir'i L C'lwip*.!! 


INSECTS with STINGS 

Carpenters, Masons, Miners, and Skilled Workers of All Sorts, 
the Bees and Wasps All Carry Concealed Weapons 


HEN ihc winter comes, the insects 
vanish. Where have they gone? 
Are they all dead? When summer 
comes again, will there be no llics or bees 
in the land? Of course there w'ill, as soon 
as the warm days arrive, there wall be 
just as many as ever, dying and buzzing 
about. 

Of course a great many of the insects 
die as soon as wintry weather sets in; but 
some of the hardier ones live through the 
wan ter, tucked away in sheltered corners 
or buried under heaps of rubbish where the 
frost and bitter wind cannot harm them. 
A great many spcntl the cold months of 
the year sleeiung in their cocoons or chrysalis 
cases, and do not change into perfect insects 
until the first warm days of spring. And 
there are heaps of eggs, lying in all sorts of 
safe places, from which new' armies of grubs 
and caterpillars will hatch out as soon as 
the fresh green leaves and young shoots 
appear upon the plants and trees. 

So the first days of spring are exciting 


days. .Ml .Nature's children begin to stir 
themselves and wake up after their long 
winter sleep. 

From under a pile of dry moss, where 
she has been hiding all the wdnter, a big 
black and gold bumblebee crawls out into 
the sunshine. Her wings feel stitT and 
cramped, and she is weak and leeblc, poor 
dear, for she has had nothing to eat since 
last autumn. But a little rest and a sun 
bath revive her. She soon cheers up and 
begins to make her toilet, carefully combing 
her soft silky hair with the claws on her 
hind legs and cleaning and smoothing her 
delicate wings. Before long she feels able 
to take a little exercise and sets off or a 
short flight. 

When a Bee Goes House Hunting 

At first the bee enjoys a little holiday. 
She just potters about, visiting the newly 
opened flow'crs, sipping the honey, and 
taking a good look round. She has a big 
task before her; so she wisely waits a little 
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while until she has regained her strength 
and is fit to begin her work. But she wastes 
no time. In a day or two she is bustling 
about, poking her head into every little 
hole, pushing her way underneath tufts of 
grass, and examining the ground in every 
direction just as if she were looking for 
something. And so she is. She is house 
hunting — looking hard for a convenient 
hole where she may start a home. If she 
discovers a deserted 


By this time our bee must he getting 
rather tired — but her labors are by no 
means ended yet. She makes two or three 
more honey cakes, pops a cluster of eggs 
on each, and shuts them up in a waxen cell. 

Honey for a Rainy Day 

Her next care is to gather and store pro- 
vision for rainy days, or for days when 
she has so much to do that she cannot pos- 
sibly leave home. 


mouse’s hole or a 
roomyunderground 
burrow 

belonged to a mole, m v ; t 

she will probably 

take possession 

it. But she is 

fussy, 

cannot find an 
empty house to suit 

, ^ Above is the promising chUd of the mud-dauber 

her, she starts dig- wasp. He is shown in his snug little mud cell, 

Ring the founda- “?*•>**■ ••j'* t**® i 

®. ® . . . hatched. But when he came out of the egg, the M 

tions of one for her- cell had no opening at all. Carefully Jl 

«lf-under« patch ^T,gg§ 

of moss or on a soft spider that his thoughtful parent 

had provided, after rendering the i‘#!tT r 
bank overgrown creature unconscious by a skill- 
with wild plants, ful stab of her sting. In a state ^ 

1 . 11 of coma tUb spider lived on in This digger wasp 

where she is well the cell, and all fall and winter to insert her fatal 

hidden while she is spring the greedy larva ate but not to kill the 
. and ate upon it, and grew* and it ceases to wrigg 

at work. grew until he was old enough into her nest, wt 

WVi#»r» V»/*r lo turn into a full-fledged wasp. meat for hi 

wnen ner nouse Then he bored his way through 

15 ready, she pro- his mud prison and came out the cells like 

into the world. r 


She makes one or 
two good-sized wax 
tubs and fills them 
up with honey; then 
she takes a little rest , 
sitting on the top of 


cccds to furnish it. 

Backward and forward she flies, fetching lit- 
tle bundles of moss, fragments of grass, and 
fine rootlets. These she dumps on the floor, 
pulling and tearing the stuff with her strong 
jaws and sturdy legs to make it soft and 
comfortable. 

Furnishing the Nursery 


This digger wasp knows at just what spot 
to insert her fatal sting in order to paralyze 
but not to kill the caterpillar. As soon as 
it ceases to wriggle she will drag it down 
into her nest, where it will furnish fresh 
meat for her baby to feed on. 

the cells like a brooding hen, so that the 
warmth from her small body may hel{) to 
hatch the eggs. 

The eggs in the cells soon hatch, and the 
baby bees And themselves in a nice little 
nursery. And oh, joy! the floor is actually 
made of sweet, delicious food. The lucky 
little things have nothing to do but eat 
and sleep and eat again. 

They are queer little creatures, these 


When she has about filled the house with 
this material, she hollows out a snug little 
chamber in the middle of the mass. Then 
off she goes again to collect honey and 
pollen, which she brings home and works 
up into a thick, sweet paste. 

On the top of the honey she now deposits 
a few eggs. Then she builds a circular wall 
of soft beeswax around them, and shuts 
them in with a neat little lid. 


bee babies— not a bit like mother. They 
are tiny white legless grubs, unable to do 
anything but suck up the food their thought- 
ful mother has made ready for them. She 
knows when her babies are hatched; and 
to make sure they have enough to eat, she 
goec around from time to time and pours 
a kind of infants’ food made of honey and 
pollen through a small hole in the roof of 
the nursery. 
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PlioU) by Corneliu ('larke 

In about a week’s time 
the bee babies have grown building material, and 

so large and fat that they : Wr bristles on 

can eat no more, and ^ all her six legs act as 

each one is sitting in a Jf brushes and combs. Her 

hole in the honey-cake Jm broad hind legs are hol- 

floor which it has scooped out as it '*V lowed out like a spoon and 

fed. Now the little grubs sjiin fringed with many rows of stiff 

cocoons of white silk, and in these dainty ^ hairs. They make excellent baskets 
cradles they rest while they if you had the eye of a micro- to carry home the pollen when 
are being changed into grown- ?he‘’bumbieb*ee* wo^iriolk*.* the bee goes marketing. Besides 
Up bees. he comes buzzing toward you all these tools she has a splendid 

7'he mother is most excited on a summer s day. with; a pair 

wlicn at last she hears her children moving of sensitive feelers on the top of her head 
al)oiu in lUc old nursery. She hastens to with which she touches and inspects every- 
scrape away the wax that shuts them in thing chat comes her way; and, to defend 
and welcomes her eldest daughter. herself, a sharp sting like a bladed sword, 


Velvety Suits of Black and Orange 

'The new bees are very much like their 
queen mother, but they are smaller and 
are called “worker bees.” Very trim and 
smart they look in their fresh, velvety suits 
of black and orange — after they have once 
brushed their coats and smoothed the 
crumples out of their gauzy wings. 

The bees have four wings; and on each 
hind wing is a row of tiny hooks that fasten 
into a fold on the lower edges of the upper 
pair. So when a bee flies, the two wings 
are joined together. This gives the insect 
a much stronger, swifter flight. The bee 
needs strong wings to carry her long dis- 
tances through the air, as she often has to 
travel for miles in search of honey and 
pollen. 

The Bumblebee^s Market Basket 

In every way the hard-working bumble- 
bee is fitted for her busy life. She has a 
sucking tube to draw up the nectar from 
the flowers, and a honey bag in her throat 
to carry it home in. A strong pair of jaws 
helps her to bite and mould the wax and 


iig toWrd you all these tools she has a splendid 
icrs day. with; a pair 

of sensitive feelers on the top of her head 
with which she touches and inspects every- 
thing chat comes her way; and, to defend 
herself, a sharp sting like a bladed sword, 
with a j)oison bag at the base to make it 
more deadly. 

The worker bumblebees at once set to 
work to help their mother. They go to 
fetch provisions; they help in building wax 
cells and honey tubs; and go round with 
the infants’ food to feed the babies. The 
queen bee now reaps the reward of all her 
toil and care. Soon she is surrounded by 
so many willing workers that she is able 
to leave all the housework to them and 
content herself with laying eggs. 

Who Are the Drones? 

So the bumblebee's family has grown 
larger and more prosperous as the bright 
summer days pass by. Then toward the 
end of the season, a few young queens, 
exactly like tlie mother, come from some 
of the cocoons; and small drones, which are 
male bees, also make their appearance in 
the nest. The drones do no work, but fly 
about with the young queen bees, enjoying 
the last few weeks of summer weather. 

Soon the days grow short and the nights 
grow cold. The bees cease working and 
their cheery buzzing is no longer heard. 




The first winter frosts kill nearly all the some insects, quite as large as bumblebees, 
busy workers. The old queen mother and They have very powerful jaws with sawlike 
the drones die too, and only a few young edges, and with these they tunnel into 
queens, who sleep through the winter in great trees, old decaying stumps, and even 
some sheltered nook, live until the spring into dry gateposts and fences, 
comes round again. It is the lady carpenter who does the 

The bumblebees and the honeybees, who hard work. The male carpenter bee is a 



Here is a bumblebee’s nest, with one of the bees day they too wiU be bumblebees. This family of bees, 

shown m me oval, ^me of the brown cells in the which had built their nest in a chipmunk’s hole, was 

nest have been opened in order that you may see the made up of ten grown bees, three youngsters just 

little white grubs that are curled up inside. Some hatched, and those sausagelike babies. 

live in hives and make deliciou.s honey for la/.y fellow who docs nothing but enjoy 

u.s, are called “social ])ees/’ because large himself. So the mother bee has to i)rovide 

numbers of them live and work together for her family withc^ul any helj) from her 

in a friendly, social way. Bees that livT mate —which is the usual wav in the insect 

alone are called “solitary.” world. 

Some Bees Are Hermits Bui the carpenter does uol worry. She 

sets to work with a right good will and digs 
Solitary i>ees are quite as interesting in out a long, narrow tunnel, about a foot 

their ways as the ljumblebees and the deep, in the wo<m1. Then she divides her 

hiving bees. There are hundreds of different tunnel into a number of separate cells, with 

kinds to be found all over the world, and thin partitions made from the sawdust and 

many of them make the most wonderful chips of wood she has scraped out and mixed 

and beautiful nests. There are carpenter with a kind of glue from her own mouth, 

bees, mining bees, mason bees, leaf-cutting In each cell the bee places an egg and a 
bees, and ever so many others. nice big cake of honey and pollen before 

The big black carpenter bees are hand- she carefully seals it up. 
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She makes se\’eral of these burrows, each 
one fitted with about a drucn cells, and 
tlien her work is done. She does not wait 
to see her children, but Hies off for her 
holiday. 

Orphans Locked Up in a Tree 

Bcioie long the eggs hatch out and each 
little bee grub comes out of its shell —to 
find itself a lone jirisoner shut up in a cell. 
But the bee grub doesn’t mind. It sucks 
at its cake, and when it has eaten this all 
up, it spins a cocoon and quietly goes to 
sleej) — to awake in a few short weeks as a 
splendid car[)cnter bee. 

The bee in the lowest cell is the first one 
ready to come out— for the egg from which 
it hatched as a fat little grub was the lirst 
one laid by the mother. It gnaws its way 
through the lloor of its cell and finds itself 
in a short ])assage leading to the outside 
world. At last it is free! One by one the 
bees in the upper cells now make their 
esca[)c in the same way. fhey have only 
to break through a single thin partition and 
■ the way is o|:)cn before them. 

A Neat Back Door 

You will have to admit that it is clever of 
the bee to arrange all those handy little back 
doors for her children. If she did not do 
this, and if all the young bees were obliged 
to leave the burrow by the front entrance, 
probably none of them would succeed in 
getting out alive. For those in the lower 
compartments would have to bite their 
way through ever so many floors before 
they reached the top; and in their struggle 


to get out, they would disturb and hurt 
all the other poor bees, who would not be 
ready to leave their cells. 

The i)retty little blue and green carpenter 
bec^ tunnel into twigs, brambles, or any 
long-stemmed plants that have a soft pith, 
eas}' to work in. Like the big black car- 
penter bee, the little mother divides her 
burrow into a number of separate cells by 
carefully fitting cross partitions, made from 
chips of pith, all the way uj) the hollow 
shaft. 

Good Manners among the Bees 

There are no back doors to these little 
nests, but the little carpenter bees seem to 
be so well-behaved that they never attempt 
to push rudely past their younger brothers 
and sisters. Fhe eldest bee, in the bottom 
cell, bites a hole in the ceiling and then 
rests patiently until the next bee is ready 
to do the same thing. And so they wait 
politely, one for another, until they are 
all ready to leave the nest. Then the 
youngest bee leads the way from the top- 
most cell, and the others follow' in an or- 
derly procession. 

Outside the nest the little bees find their 
mother ready to welcome them. Instead 
of flying off as soon as she has sealed up 
the last cell, like the big carpenter bees, she 
w'aits and w^atches at the top of her nest 
until her children are grown up. The little 
family party fly around and enjoy them- 
selves in the sunshine, but they do not 
spend all their time in idleness. Together the 
old bee and the young bees set to work to 
clean out the nest, removing all the broke i 
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partitions and making it neat and tidy. Later 
one of the young bees will take possession of 
it and fit it up for her own children; but how 
they decide which is to be the lucky one, no- 
body can say. 

The stout fluffy little leaf-cutting bee 


together so that they overlap, and each one 
is firmly fastened down with glue from the 
bee’s mouth. 

d'he mother uses rather long, oval-shaped 
pieces of leaf, all the same size, to make her 
thimble; but when she has half filled it with 



that we often see bus- ^ 
tling about the rose 
bushes has several in- 
teresting tricks. She is 
a good carpenter and a 
clever upholsterer, as 
well as a skilled maker 
of honey cakes. If she 
finds a ready-made 
burrow hollowed out 
by some other insect, 
she will take posses- 
sion of it to save time 
and trouble; but if not, 
she will make one for 
herself. 

She bores a long, \ 
straight tunnel in a ' ■ 
piece of soft wood, ' 

rasping away with her 
jaws and kicking the 
chips behind her as / 
she goes. Then she 
walks backward and 
pushes all the loose ^ • 

stuff out of the hole. J 1 

When her tunnel is \ 

finished she bustles o.mehr. ( iark« 

jiwjiv fo tVip np^rpsit The little lesf -cutting bee is 

away to inc nearpt 

rose bush and, using is her dainty little thimble of 

hpr HQ a Tviir nf ® nest— which she has been 

ner jaws as a pair oi 

scissors, snips a neat a leaf — so large as it is shown 
little bit out of one of “ 

the green leaves and flies home with it. 

All through the hot sunny hours of the 
day this busy little bee works at top speed, 
cutting out rose leaves, carrying the tiny 
scraps home, and stuffing them into her 


soft, pasty honey 

• : I'j- top, she closes the cell 

with two or three 
round pieces which 
exactly fit the 0})en 
end of the green 
thimble. 

The bee fills her 
tunnel with the rose- 
leaf cells, packing 
them together one on 
toj) of another. She 
; ' is seldom content with 

['k ^ just one burrow, and 

< often makes two or 

; Ibrec before she ceases 

from her labors. 

eboosc the leaves of 
XL ■ other plants instead of 

ros(‘s for their thimble 
cells; and one, the 
makes hers 
with little bits cut 
from the blooms of 
scarlet poppies. 

How the Bees Make Cement 


of Alason bees prefer more solid mate- 
rials to build with. No flimsy rose leaves 
or poppy petals for them I They make 
their nests of clay and sand on a firm founda- 
tion of rock or stone; or, for even greater 
safety, they build them in holes in walls, old 
l>osts, under the eaves of houses, or inside 
hollow tree trunks. 


tunnel. 

When she has collected a little pile of rose- 
leaf cuttings, the bee stops at home for a 
bit. But she does not rest. She pulls and 
twists the tiny pieces about with her legs 
and her jaws until she has made the prettiest 
little rose-leaf cell imaginable, like a tiny 
thimble. All the pieces are beautifully fitted 


Several cells are placed rfde by side like 
earthen pots or jars; the little mason builds 
them up, one by one, with tiny pellets of 
cement made by mixing sand or dry earth 
and her own natural glue. Using her jaws 
and her sturdy forelegs as building tools, 
she pounds and plasters the cement into 
shape, adding bits of rough gravel or small 
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Here is the handiwork of two different kinds of masons, and a picture 
of one of the masons at work. This mason bee seems to be giving 
her cell a final inspection. It should be strong and durable, for she 
has manufactured a 
special kind of ce- 
ment out of which 
she made her house. 

It will stand wind and 
rain, and will serve 
her purpose perfectly. 



stones here and there to strengthen the 
walls of the cell. She aircfully smooths 
the inside of the little pot to make sure 
there are no rough edges to hurt the tender 
sjvin of the little bee grub for whom it is 
intended. When she has j)ut an egg and a 
supply of food inside the cell, she closes it 
with a lid of jdain cement -without any 
stones or gravel mixed with it ; for the 
young bee must not be injured when it 
breaks its w'ay out. 

When six or more of these little cells are 
iinished, the mason bee covers them all up 
with a rough layer of cement. The com- 
pleted nest is as strong as a fortress and looks 
like nothing so much as a clod of dried mud. 

That is how the true mason bees make 
their nests. Some of their relatives use 
the gummy resin that oozes from pine trees; 
others make burrows in the ground and 
line them with wool or cotton liber stripped 
from the leaves of woolly plants; and one 
little mason actually uses emj)ty snail shells 
as nurseries for her babies. There really 
seems to be no end of different ways in 
*^hich these wonderful little solitary bees 
provide for their children. 

There are hundreds of interesting miner 
bees — some no bigger than flies, others 


nearly as large as honeybees. I'hey make 
their burrows in the ground, often choosing 
a .sandy bank for their mining operations. 
Although they are called ‘‘solitary bees,” 
the little miners are fond of company, and 
hundreds or thousands live together side 
by side in undergrounil towns and villages. 
But each bee in the colony occupies its 
own home and lets its neighbors alone. 
Indeed, it is far too busy to waste time 
gossiping and playing. 

Landlords and Tenants 

In some of the bee towns every miner 
has a home of her own, but in others they 
all live in apartment houses. Each house 
has a main entrance and a central corridor, 
which is tunneled out by several bees work- 
ing together in friendly fashion and is the 
common property of them all. To right 
and left of the corridor are several passages 
leading to the private rooms of the bees 
living in the house. These are entered only 
by the rightful owners. 

Miner bees really live in the burrows, 
and bring up their children by hand — so to 
speak — instead of walling them up as most 
solitar>' bees do. On a hot sunny day 
the bee towns hum with life as the busy 


303 


WONDERS OF THE INSECT WORLD 


little inhabitants bustle in anti out fetching the cell; and the gre 
and carrying foo<l for their young ones at because it hatches 
home. stronger than its c 

But if the clouds gather in the sky and a all of what there is, 
few raindrops fall, the cheerful humming cutter dies of starva 
ceases. All the little miners hurry indoors, bee instead that final 
and they will not show a wing above ground Other industrious 
until the sun comes out again. To protect same way by the cui 
their underground towns from being flooded is one l)ig lazy bee 
by sudden showers, the wise insects li.x funny bum])lebec’s nest. ' 
little crooked chimneys over the entrances and calmly helps lu 
to the tunnels. So the rain cannot get in honey tubs, without ( 
and their houses are 

always warm and dry. - 

Among all these in- 
dustrious insects there 
are a few who do not 
deserve to be called 
*‘busy’’ bees. They 
are lazy things who do 
no work at all; and 
more than that, they 
steal the food and the 
nests of their hard- 
working relatives. 

These are called 
^‘cuckoo bees,'’ be- 
cause, like that bold 
bird, they make no 
nests of their own, but 
e.xpect others to pro- 

vide for their rhihlr#*n cunning paper wasps chose a gray house and 

1C lor ineir cniKlrcn. under the eaves, built them a nest out of gray 




xwx ti.vii then, under the eaves, built them a nest out of gray 

Oncof these cunning papcfi which they made by chewing up bits of an old and vellow i'lrkets 
ittIP in^PPl« m..f, No one ever teuRht them what every news- 

iLLic insccis may paper man knows, that paper can be made out of * cl wasps are really 

sometimes be seen p^lp; but somehow they learned it, more thou- interesfincr - aim ] 

1 , sands of years ago than we can count. ^ iLt*resLing diKi 


the cell; and the greedy cuckoo grub, either 
because it hatches first or because it is 
stronger than its companion, eats nearly 
all of what there is. So the poor baby leaf 
cutter dies of starvation — and it is a cuckoo 
bee instead that finally comes out of the nest. 

Other industrious bees are tricked in the 
same way by the curious ‘Vuckoos.” There 
is one l)ig lazy bee that actually lives in a 
bum])lebec’s nest. There she lays her eggs 
and calmly helps her.self to food from the 
honey tubs, without doing anything in return 
for her board and lodg- 

‘ ' ing. She is so like a 

true bumblebee in ap- 
pearance that the busy 
workers do not seem 
to notice the stranger 
among them. Any- 
how, the cuckoo bee is 
not turned out of the 
ne.sl as she de.serves 
to be. 

VVas])s are not 

nearly such jiojiular 

insects as bees. They 

look so fierce and carry 

such horrid little ])oi 

soned daggers that 

many ]>eople are terri- 

fled bv the bold little 
chose a gray house and . . i i . 

t them a nest out of arav vvamors in their black 


PS 

1 


loitering about out side ' 

the burrow of a leaf -cutting bee. She 
seems to be examining the flowers near by, 
or to be busy cleaning her fur coal and 
her wings. Really she is watching the leaf 
cutter. When the busy little mother is 
away from home, cutting out the last little 
pieces of rose leaves for one of her cells, the 
sly cuck<x) bee slips into the tunnel and 
pops an egg beside the one already laid in 
the little green thimble by the rightful 
owner of the nest. When the leaf cutter 
comes back she is in such a hurry to get on 
with her work that she closes up the cell 


sands of years ago than we can count. 


busy little folk. To be 
sure, they are quick-tempered. But they 
are perfectly harmless if you let them alone. 
Was[)s will not sting you if you do not 
frighten them or bother them when they 
are busy. Even hornets, though they look 
alarming, are |)eaceful enough if you don't 
annoy them. 

A City of Wasps 

There are social wasps and solitary wapp5 
— just as there arc social and solitary bees 
Social wasps make wonderful nests. Some 
of the nests are so large as to form wasp 


and never seems to notice the strange egg cities, where thousands of busy workers live 


inside it, 


together. All through the sunny hours of 


ow there is not enough food for two in the summer days constant streams of ex- 
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cited “yellow jackets^’ may be seen bustling 
in and out of the city gates. These big 
cities are usually built underground or in- 
side an old hollow tree; but smaller nests, 
in which small family parties live together, 
are often hung from the branches of trees 
or under the eaves of an outbuilding. 

The First Paper Makers 

Every nest, large or small, is started by 
a queen wasp who has managed to live 
through the winter. Alone, she chooses 


as well as paper and building cells to make. 
She must go out hunting, too, for the wasp 
babies need fresh meat if they arc to grow 
up into strong, healthy yellow jackets. 
So the mother wasp darts out of the nest, 
chasing and catching Hies, tearing off their 
wings and heads and feet, and making 
them into a kind of lly mash for her young 
ones. 

In a few weeks she is surrounded by 
many willing helpers. She ought to be very 
glad to see the first young yellow jackets 



It would be hard to find a safer place for a home than a house is built, the material excavated has here been 

in the heart of a tree. And as is often the case when used in the construction of the residence. 


her building site and lays the foundation 
of her home. Her first care is to build a few 
brood cells. These .she makes, not of wax, 
but of paper — and she also makes the paper 
itself, out of chips of wood torn from an 
old dry fence or tree stump. She takes 
tiny fragments in her mouth and gnaws 
and chews them into a soft, pulpy mass 
that she can easily mould into shape. 
When it is dry, it makes a kind of tough, 
waterproof paper. Then the wasp lays her 
eggs in the cells, which hang downward 
from the roof of the nest under a protecting 
cover like a small pafier umbrella. She 
goes on making more cells and laying more 
eggs until the first brood of wee wasp grubs 
is hatched. 

And then the queen wasp has to work 
harder than ever. She has babies to feed, 


break through their cocoons! The new 
wasps are workers, not queens like their 
mother; and they do not lay eggs, although 
they share in all the other work of the wasp 
city. They make paper, build cells, hunt 
flies, and feed the babies, who open their 
wee round mouths like young birds when 
the nurses come around with their food. 

What Happens to Wasps in Autumn 

So day by day the city grows, and the 
workers are kept busy from morning until 
night. Then, toward the end of the summ^ir, 
they build some very big cells in which 
to rear the drones and queens. The drones^ 
and young queens soon leave the nest, and 
as the days grow colder, the workers grow 
tired and listless. They stop working and 
stay at home more and more. Since they 
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have no food for the babies, they drag the 
poor little things from their cells and lling 
them out of the nest. Then the workers 
die, for their task is done. When winter 
comes not one of all the busy throng is 
left alive in the wasj) city. 

Solitary wasps, or ^‘digger was])s,” as 
we call them, live alone like the solitary 
bees. There are no worker diggers, but only 
males and females. Each little female wasp 
digs her own nest and stores it with food 
for her children. Se me diggers make nests 
of mud and fix them securely under rocks 
or leaves or the eaves of buildings; others 
bore tunnels or winding galleries in the 
ground or in the side of a hill or sandy 
cliff. 

The salt marshes of San Francisco Hay 
are favorite nesting grounds for some of 
these little wasps. On a warm September 
day there, you may see numbers of them 
as busy ^hev can be on the bare salty 
patches that glisten white in the sunshine 
among the low-growing jilants. 

The digger works with furious haste, 
scrajiing and kicking in the ground with 
her feet, biting out little lumps of salt crust 
and throwing them some distance away 
from her hole. Wlien she has dug out a 
little tunnel some three inches deei), she 
carefully covers up her work with a small 
pebble or a bit of salt crust, spreads her 
wings, and flies away. 

A few minutes later she comes back 


again, clasping tightly a long, limp cater- 
pillar as big as herself. She drops her 
burden outside the entrance to her tunnel, 
removes the pebble, and drags her victim 
down below. When she has caj)turcd from 
five to ten caterpillars — the number varies 
with their size — and dragged them into her 
nest, she lays an egg on top of them and 
carefully closes the tunnel with pellets of 
earth and a small slab of salt crust, so that 
there is nothing to mark the spot where 
her precious egg lies hidden. 

Fresh Meat for the Children 

Xo\N the most wonderful thing of all is 

that those t ater]>illars are not dead. Jf 

they were, they would be no good to the 

little was]) grub when it came out of the 

egg. J'he little creatures must have meat 
that is [)erfectl\ fresh. So the astonisliing 
mother wasp does not kill the catcr])illars, 
but only stings them in exactly the right 
])lace to ])araly/.e them; so they live on, but 
lie helj)less and motionless until such time 
as the wasp grub is ready to eat them. 

There are many dilTerent kinds of these 
amazing little solitary was[)s. Although 
they all feed on nectar and fruit juices, they 
all provide fresh animal food for the children 
that they never see. And while some stock 
the nursery larder with caterpillars, other 
store the nests with beetles, grasshoppers, 
locusts, crickets, tlies, cockroaches, or sj)i- 
ders. 
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WONDERS of the INSECT WORLD 


Reading Unit 
No. 5 


THE BUSY ANI> GAPABI.E BEE 

Note: For basic hi j or 771 at ion For statistical and current facts , 

770 t found on this paf^*\ consult consul I the Richards Year Book 

the general Index, \'ol. / 5. Index. 

/ nteresti ng Facts Rx plai n ed 

How l)ees spend the winter, 3- creases in population, 3-312- 

3 TO- II 13 

The duties of worker liees, 3 -311- T’he wr)rker bee, 3-313-15 


The way in which a l>eehive 


creases in population, 3-312- 
»3 

T’he wr)rker bee, 3-313-15 
How bees make honey, 3-314 
The queen of the hiv^e, 3-315-18 
Modern beehives, 3 -320 


Things to Think Abfput 


What kind of people will bees 
tolerate? 

How are young bees taken care 
of? 

What are the tools of the worker 
bees? 

What steps are taken to ensure 


a new' generation of bees for 
the following year? 

What happens in a beehive be- 
fore anrl after swarming takes 
place? 

In what way do bees help IIowtts? 


Picture Hunt 


How many bees live in one bee- How do bees make hongy and 
hive? 3-309 wax? 3-313 

How can you recognize a queen What are brood cells? 3-314 
bee? 3—310 What do beekeepers do when 

How do bees carry pollen from bees sw'arm? 3-315 

flower to flower? 3—310 What do modern beekeejiers df> 

What happens to a honeycomb to make their work easier? 3— 

in the hive? 3—312 316-17 

Related ]\I aterial 

How do bees and other insects What other insects besides the 
help plants produce seeds and honeybee liv'e in communities? 

fruits? 2 107-14 3-320-27 

L.eisure~time Activities 


PROJECT XO. i: Visit an 
apiary and learn all you can 


about the life of the bee, 3-309- 
10, 317-18 


Summary Statement 

The queen bee^s only duty is to the honeycomb, collect nectar and 

lay the eggs that will turn into [x^llen, and make honey and wax. 

workers, drones, and new queens. Bees carry pollen from flower to 

She is attended by workers who flower and thus help in pollina.-* 

guard, clean, and feed her, take I'on. 

care of the eggs and grubs, build 
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I’hoto ii> I .s I M'liart tiit'iil nf XtrrK >iJl ui « 

The modern beekeeper houses his bees in model hives 
like these. Each contains frames for the honeycomb, 
each frame made so that the keeper can take it out 
whenever he pleases. The beekeeper in the picture 


is looking; for cells which will produce queen bees. 
He has to keep close watch of the inhabitants of each 
hive. In the summer each colony should have one 
queen, about 200 drones, and perhaps 90,000 workers. 


The BUSY and CAPABLE BEE 

When You Have Read This Story of the Bee, You Will Begin to 
Wonder Whether This Touchy Little Insect May Not 
Be Almost Human 


OME out with u.s on a sunin April 
morning into a quiot Old-World 
garden where, in a warm sheltered 
corner, .stands a row of bee hives, for we 
are going to watch the little winged folk 
beginning their season’s work. 

“Ohl but bees sting,” perhaps you say in 
rather anxious tones, as if not quite relishing 
the invitation. Yes, certainly bees will 
sometimes sting, if they are frightened or 
vexed or being hurt; but that is no reason 
why you or I should be stung, provided we 
dc^othing to annoy the little people. After 
we too do not appear at our best when 
alarmed or angry or in pain, and though we 
have no stings, we are likely to be quite un- 
pleasant under such circumstances. So let 


us ])ut a bold face upon our adventure, 
forget all about that matter of the stinging, 
and go down into the garden simply thinking 
what beautiful and wonderful creatures we 
are going to watch. 

Now bees are most remarkable insects, 
and cjuite extraordinarily human in their 
likes and dislikes; so we must be careful to 
be on our best beha\ ior when we visit them. 
Bees simply detest dirty, unwashed people, 
or people who make use of strong-smelling 
scents. They loath noisy, rowdy, clumsy 
people who shout and jump about, knoc'king 
against the hive or trying to hit out at an 
approaching insect. They hate untruthful 
people who sa\^ they are not a bit afraid of 
bees but are really watching and suddenly 
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(‘hutu by llif* A I Htnit < ’o. 

Here are top and side views, somewhat enlarged, of ernS the hive. In the center is the drone, idle and 
the three kinds of bees that make up the colony in useless except as a suitor to the queen. And at the 
each hive. At the left is the worker, who, though the right is the queen herself, who pays for her royalty 
smallest of them all, yet does all the labor and gov- by spending nearly her whole life indoors. 

shilling about in alarm al tl;c first sign of gelher at its very center lor warmth. 

one. All such lt)lk had belter keep as lar came out only lor a short cleansing Ibglit 

away as possible, lor the honest little bees when a sunny morning and a ri.se ol tempera- 

will certainly recognize them and ; ture made it jwssible. But man>' 

sting them, il they see them ' •" ' ' a bee goes forth on such a 

near the hives. . fiight never to return; it is 

But people who are clean t ' overt.aken by cold and 

m body and in mind, storm before it can re- 

who arc quiet and gentle gain the safe shelter of 

and love all Nature’s the hive. At regular in- 
children, seeking to tervals, too, they have 

know and understand drawn upon their food 

their ways, these people supplies stored within 

the bees will welcome as y eating 

their true friends. This greedily, but just enough 

is not a fairy talc; any- keep life going; and 

one who has kept and loved *’ "*'* always the queen mother of 

bees, and has watched their f the hive has been kept in their 

ways, will tell you the .same ' midst and carefully guarded 

.story. They will also tell you from cold. This they know is 

that although every beekeeper The workers not only carry home n’ost important, for were the 
gets an occasional sting, in nine “ectsr .fr?® *one**'*^but also mother to die during the 

cases out of ten it happens be- ^sh their ^ai^bo&esaWinst winter, their community would 
cause the bee has been hurt or **** i*®*}*". ^?**„fl*,l'** soon cease to exist, for it is »ii^e 

alarmed m some way or other. alone who can produce the eggs 

All through the long, dark, and cold winter from which the spring brood of workers will 
months the bees have for the most part kept aiise. 

close within the hive, tightly packed to- Worker bees are not very long-lived little 
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How should you like to be this beekeeper, with your good plan to imitate him unless you know a good deal 
arms wrapped around a swarm of bees and not even about handling bees. But if you understand the little 
a bee veil to protect your face? It would not be a insects, you can do this without feeling a single sting. 

peoj)le; those that are liatched in the autumn they awaken and sing in honor of the infant 
live the longest, for they survive through Christ. But now the bitter cold of the snow 
the winter and carry on until the spring and frost has gone; all the land is green 
brood matures. But the bees that are born again, and the glad song of the bees rises 
in the spring and summer onl}’ live a few from every hive as the little insects awaken 
weeks; for they w^ork so hard bringing in the to full activity once more. With the return 
stores of jwllen and honey, and carrying on of the grateful warmth and sunshine the bees 
all the other duties of the hive, that in three start to work with tremendous energy upon 
or four weeks they are quite worn out and a thorough spring cleaning of the hive, 
die. Still, although their life is so short, for While some lly forth to fetch water from the 
these summer bees it must be a happy one, nearest brook, others are hard at work upon 
filled with glorious hours of sunshine and the the combs, cleaning them and repairing any 
scent of flowers and the joy of unselfish parts that need attention. Still others arc 
labor; for they all are working for one an- carrying away to a little distance from the 
other’s benefit and for the welfare of the hive the dead bodies of their comrades who 
hive. perished during the winter months. During 

* , every hour of sunshine there is a constant 

When Spring Ends the Bees Long Rest stream of bees going forth to the fields and 

we have said, throughout the w'inter hedgerows to seek nectar and pollen from 
the bees kept snug and silent within the the opening spring flowers, and within the 
hive — unless one were to believe a beautiful hive the comb builders are hard at work 
old story that at dawn on Christmas morning constructing new' cells in which to store the 






i’hoto by AiiioriCttii Aliueuiii of Natural Uoitory 

This series of pictures shows successive stages in the 
formation of a honeycomb and in the filling of its 

freshly gathered spoils, and also making new 
brood cells in which the queen mother will 
lay the first eggs of the year. 

Her Majesty, the Queen 

All through the cold winter months, the 
queen mother of the hive has remained 
practically dormant in the midst of her off- 
spring, the workers, who have carefully 
guarded her. Now as spring advances she 
gradually resumes her duties. At first she 
lays only a few eggs daily, but as the days 
grow warmer and longer, and the combs are 
rapidly filling with honey and pollen brought 
l^ack from the open fields by the busy 
workers, her output steadily increases, until 
in the height of the honey harvest she may 
lay, it is said, some fifteen hundred to two 
thousand eggs per day. But the number is 
regulated exactly to the need of the hive 
and the ever- watchful workers will ply the 
queen mother with stimulating food, or 
reduce the amount given to her, so that her 
egg production is increased or decreased as 
may be necessary. 

Wherever she goes within the hive the 
queen is attended by a company of workers 


numberless little six-sided cells with the rich honey 
you like so much on your biscuits. 

who not only feed her, but, wdien she is busy 
about her egg laying, keej) watch to see that 
she de[)osits only one egg in each cell on the 
brood comb. Should she accidentally drop 
two into a cell, one will instantly be remo\ed 
by the attendant w^orkers. The eggs are 
very small, oblong, and pearly white, and 
are always the same in outw^ard aj^pearance, 
no matter whether the life germ within de- 
velops in the end into a queen, a worker, or 
a drone. Whether the baby liee shall be- 
come a queen or a w^orker depends entire! >' 
upon the amount and kind of food supplied 
to the little insect during its infancy. 

The Beehive’s Nursery 

As soon as the egg is laid, a supply of food 
is placed beside it in the cell by the worker 
bees, so that on hatching, the little legless, 
maggotlike larva may find a meal all ready 
awaiting it. The food supplied for this first 
meal is of a very special character; and ‘ac- 
cording to whether the little larva, or bee 
baby, is to become a queen or a workei^, *!! 
wdll be given more or less of the ‘ ‘royal 
jelly,’’ as beekeepers often call it. If it Is to 
become a perfect female, or queen, capable 
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of laying thousands of eggs, then the little has been shut up by her nurses; and when 


creature will be fed entirely upon this special 
food throughout her larval life; but should 


six more days have passed she is quite ready, 
if she is allowed, to come forth as a perfect 


it be intended for a worker, then it will re- insect. A worker baby does not cast her 
ceive the special food during only the first larval skin until three days after her cell 


and second days of its larval life. 


has been closed; then she waits ten days 


After this the baby worker bee is fed on a longer, tightly swathed in her pupa case, 


plain diet, chiefly honey and 
pollen, until it is ready to 
change to a puj>a 
'fhen no more food is 
taken, and the 
little creature lies 
cjuict and still 
within her waxen 
chamber while she . 
is being trans- 
formed fromahel])- 
less grub to a jier- 
fect bee with six legs 
and 1 wo jiairs of gau/.y 
wings. 

'Fhe young drone is treated 





before she completes her trans- 
formation. The dfone 
waits for four days be- 
l^t^^fore changing to a 
pupa; then, like 
his sister, he also 
rests for ten days 
before he is ready 
f to come out into 
the world. 

li/ 1' h e little 
worker bee is 
really a most remark- 
able little person, 
cjuij^ped with a marvel- 
ous arrav of tools and devices 


exactly like his sister, and re- « a diagram to show some of the to aid her in all the different 
■ . 1 • 1 r r 1 marvelous mechanisms of a worker , . , f i i i i 

ceives the same kind of food bee’s body. She draws up the nectar kinds of work she undertakes 

as she (Iocs. with her sucking tube, an<l tarns itinto j„ short and busy life. 

honey by means of special glands in i i i. 

I hret; clays after the queen her mouth; then she stores it in her r.ach worker bee has: 

mother has deposited an egg A sucking tube for draw- 

in a cell in the brood comb, too, which make the thin wax wafers ing up nectar from the 

.1 1.1,, , I 1 (B) that come out on her abdomen. ,3 ' 

the l)ab\ giub, or larva, of course she has a stomach and in- no\ver?>. 

hatches out. If it is to be- 


hatches out. If it is to be- testmes, shown as an irregular white \ honev bag, or crop, to 
, tube in the large abdominal cavity "i i 

come a worker or a cpieen, its which is marked A. At D is another carry the honey home in. 

larval stage lasts for eight capacious receptacle in which the bee PoHen baskets of stiff 


days; but a drone baby con- 
tinues to feed and grow fat for two days 
longer before it is ready to turn to a pupa. 
So after eight or ten days, as the case may 
be, the nursemaid bees, whose duty it is 


carries pollen. 


bristles on her hind legs to 
liold the pollen she gathers. 

Neal little combs on her hind legs to heli> 
her collect the pollen, and handy little 
brushes on all her legs xN'ith which slic keejis 


to look after the eggs and the baliies, seal herself neat and trim 


up the nursery cells with a porous cap of 
wax and pollen, and leave their charges to 
rest undisturbed while the wontlerful trans- 
formation is going on. 

The Bee’s Silk Sleeping Bag 

As soon as the nursery cells are closed, 


.V strong pair of shears for cutting and 
moukling wax when she is bus}' building her 
comb. 

The bee s shears arc her jaws — two strong, 
sharp blades which work sideways like a 
pair of scissors. 

Her sucking tube is really a long under 


each little prisoner spins for itself a silken lip, which looks somewhat like an elephant’s 


sleeping garment, or cocoon (ko-kobn); then 
if rests for a day or so before it casts its 
larval skin and turns into a mummylike 
thing called a “pupa” (pu'pa). A future 
queen becomes a pupa two days after she 


tusk. It is made up of several slender parts 
that fit together to form a tube, and has ;i 
wee, hairy pad at the end of it with which 
the bee mops up the honey. 

Then the worker has several glands under 



Photo by U. 8. D«pKrtm«ut of Agriculture 

This is a section of brood comb, where the new gen- brood cells are arranged in rings. The queen begins 
oration of bees will turn from larvae to pupae and then at the center of a comb when she is laying eggs and 
to full-grown workers or drones. We notice that the works outward in widening circles. 

the skin of her little body to produce wax to Now the little worker bee, on completing 
build combs with and a number of little her transformation, comes forth from the 

pockets, or openings, down her sides through shelter of her nursery cell and is at once fed 

which the wax appears in delicate w^afers — and cleaned by the nurse bees — after which 

like so many tiny pocket handkerchiefs. for a day or two she is j)ermitted to wander 

Tx uiT 1 TT about the interior of the hive, that she ma\ 

How Bees Make Honey become familiar with its contents and learn 

She has other glands in her mouth from where are the store chambers of reserve 

w'hich flow juices which change the nectar food, and where the brood combs hang, 
she swallows into honey before it reaches Even during these few days of comjiarative 
her crop; they also convert honey and freedom, the only holiday she will know^ 
pollen into royal jelly to feed the princesses during her short life, she is learning the ways 
and the newly hatched baby workers. of the hive; and once this brief holiday is 

Lastly, every worker bee is armed with a over she will enter upon a life of unceasing 
sharp poisoned dagger with barbed edges, labor and service to the community, until, 
With this she defends herself and Uie hive worn out with work, she dies, 
against all comers. 

The bee’s sting is a most wonderful How Worker Bees Start Life 

weapon. It is like a tiny sword with three She generally begins her life of toil as a 
blades, and at the base of the sting is a nursemaid, for it is during the earlier part 
poison bag. When the bee is working of her life that she can best work up in her 
peacefully the three blades fit closely to- crop the predigested jelly food for the queen 
gether, but when she stabs an enemy with and the babies. Later she will go forth into 
her sword the blades separate and at the the warm, sunlit, fragrant fields to gather 
same time they are drenched with a burning nectar and jiollen from the flowers. Or she 
fluid from the poison bag. And this it is will take her turn to act as a living fan, 
that makes a bee’s sting so painful. But the clinging with her feet to the alley ways Tn- 
valiant little insect uses her sting only as a side the hive and, in company with her 
last resource, for the barbed edges of the sisters, fanning her wings with all the pov^er 
blades often prevent her withdrawing the she can muster to produce a steady- current 
delicate weapon from the wound it has made, of air circulating through the hive. In this 
And when a bee loses her sting she dies, way she helps to keep the hive sweet and 
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cool, no matter how hot the day or night 
outside; for some of the bees arc always 
stirring during the short, hot summer nights. 

She will help, too, in the important work 
of making wax and building new comb. 
With a great mass of her 
fellow workers, who all 
cling together in a cluster 
in a dark corner of the 
hive, she waits patiently 
while the delicate wax 
wafers are formed by her 
wax glands. Then, when 
her pockets are filled, she 
leaves her place in the 
cluster to help the comb 
builders to knead and 
mould the wax and fashion 
the tiny six-sided honey 
and brood cells. 

The new worker has also 
to take her turn as a guard 
at the entrance to the hive, 
ready to challenge, and if 
need, be, to engage in 
mortal combat with a rob- 
ber bee or wasp that dares 
seek entry. So morning, 
noon, and night, with only 
the briefest pause for food 
and cleansing, the little 
worker bee toils on until at 
last with torn wings and 
worn-out body, she falls 
by the way, perhaps on 
some last journey from the 
hive in search of pollen or 
nectar. 

As the spring days glide 
toward early summer, the 
worker bees construct, on 
the margin of the brood 
combs, somewhat larger 
cells in which the queen mother will de- 
posit the eggs destined to produce the drones, 
or* male bees. The drone is much larger 
than the worker bee. He is a big, useless, 
blvfndering fellow and no favorite in the 
hive. He just eats and sleeps and buzzes 
about, getting in the way of the worker in 
the most exasperating way. Yet the drone 
is not altogther to be blamed for his laziness, 
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for he could not work for his living even if 
he wished to. The drone has no tools of 
any kind — no sucking tube, pollen baskets, 
or honey bag, no brushes and combs on his 
legs, and no sting. He is a most helpless 
creature. He cannot even 
feed himself very well, as 
his tongue is too short to 
reach the nectar in. the 
honey tubes of the flowers. 
So the drone greedily eats 
up far more than his share 
of the honey and i)ollen 
storefl in the hive, and is 
forever following the nurse 
bees and the queen’s at- 
tendants about, worrying 
them to give him royal 
jelly. 

Very soon after the 
drones have begun to ap- 
pear, the workers start 
building a few royal cells 
in which to rear future 
queens. These nurseries 
are much larger than those 
of the workers and drones, 
and are quite different in 
other ways. In size and 
shape they somewhat re- 
semble an acorn. Five or 
six of these royal cells may 
be made and hung mouth 
downward either at the 
center or on the sides of 
the brood comb. Unlike 
the worker the young 
princess, or future queen, 
on completing her trans- 
formation is not i^rmitted 
at once to quit the royal 
nursery. She is kept a 
close prisoner and fed 
through a small hole in the wall of the 
waxen cap, or door, of her cell. Only one 
queen can reign in a hive at a time, and when 
the old queen mother hears the shrill piping 
of the imprisoned princess, and realizes the 
presence of a rival, she grows extremely 
angry and excited, and could she reach the 
royal nursery she would at once slay her 
offspring. But she is prevented from doing 



Photo by Anioncau Museum of Natural History 


When a swarm of bees leaves the old hive, 
they usually alight on a branch of some tree, 
as these have done here, with their queen in 
the midst of them. Unless they are wild bees, 
the beekeeper will be ready for them. He 
will bring them a hiving box and gently shake 
or brush them into it; then he will give them 
a new hive in which to set up housekeeping. 




I’boty l»v IJ h. ])epn til of Atcriciiltiirn 

The old-fashioned dome-shaped beehive was pictur- 
esque but not very practical. Nobody could get at the 
contents except the bees, or even get a look inside to 
see that all was going well; the only way to get out 
the honey was to destroy the hive. With the new 

this by a guard of workers who bar her way, 
and indeed treat her for once with scant 
courtesy. The old queen becomes furious, 
and her excitement s])rcads throughout the 
hive, so that all normal routine and labor 
comes to a standstill. In fact, the hour for 
“swarming,’’ as it is termed, has arrived. 
The bees rush in and out of the hive, swirling 
round in clouds like puffs of smoke. They 
rush up into the store chambers and gorge 
themselves with honey, and finally the old 
queen mother, in the midst of a great swarm, 
quits the hive and Hies away to start a new 
colony. 

The Marriage Flight of the Queen 

Once the swarm with the old queen has 
departed, the little princess is allowed to 
come forth from the royal cell and wander 
about the hive for a day or two. Then on a 
warm, still, sunny morning she comes out on 
the alighting board, and there jiauses for a 
few moments to accustom herself to the 
strong light. For a while she hesitates, as if 
afraid to leave the shelter of the hive. Then, 
gaining courage, she rises on outspread wings 

.11 


type of hive, on the other hand, the beekeeper can 
keep close track of everything that goes on, can help 
the bees with their work, treat any diseases they may 
have, and get out the honey they do not need without 
injuring the hive or upsetting the bees much. 

and slowly circles round the hive, a.s if care- 
fully to learn its exact jH)silion. Siuldenlx 
growing holder still, she darts aloft and 
mounts uj> and up into the deep blue of the 
cloudless summer sk\' on her wedding llighl. 

The Queen’s Unhappy Consort 

The drones from all the other hives round 
about at once sense her going, and with deep 
booming hums are off and away in quick 
pursuit. Uf) and uj) Hies the young queen, 
and up and up the drones follow her; for 
somewhere, far out of sight in the summer 
sky, the queen will wed the strongest and 
swiftest of them all. 

One by one the drones tire and drop out 
of the race, until at last only one is left. 
But the victor’s hour of triumph is short, 
for after a swift, joyous marriage ffight with 
the queen, the poor exhausted drone coipes 
tumbling back to earth, a little crumpled 
corj)se. 

Soon afterward the young queen, who has 
been “maid, wife, and widow” all in a single 
day, comes down from the sky and returns 
to the hive. She left but a short hour ago, 
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Photo hy U S I)rpartiiu<nt of AKriculturn 

This peaceful scene shows a modern apiary ^a'pl-4-ri) there is an abundance of sweet-scented flowers. Else- 

a place where bees are kept. There are many of where, beekeepers usually set up their hives near 

them in California, where the climate is favorable and fields of clover or buckwheat. 

almost unnoticed save by the guardians of death with her long curved sting- -which, 

the gate. Now she is welcomed and ac- by the w^ay, is not ix)isonous. And after 

claimed with every mark of joy and af- this one savage act the new queen calml> 

fection. 'J'he w\)rkers crow'd around her, takes up her duties without any more fus>; 

offer her food, brudi her and smooth her all and unless she herself leads a swarm, as the 

over, and stroke her gently wdth their feelers, old queen did, she will never again leave the 

For now she is the Qut'cn Mother, the most hive. 

imi)ortant person in the hWv. The queen bee has—for an insect— a re- 

markably long life. She may live for four 
Death for a Rival Princess years; but she is seldom allowed to 

But should there be any other prir -'‘sses grow’ so old. For directly the workers see 

still shut up in the r(\val nursery cells, the that her powers of egg laying are beginning 

ney queen refuses to settle down quietly to to fail, they kill her. They do not slay her 

her work of egg laying. She will not rest swiftly by quick thrusts from their poisoned 

while there are any possible rivals for her daggers- the bees arc not allowed to sting 

proud position in the hive So if the workers their queen. But they crowd round her, 

decide that no more swarms arc necessary, pressing closer and closer until she is squeezed 

they stand aside while the jealous queen to death. 

tears open the cells and stabs her sisters to The bees arc ruthless little j)eople. They 
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care only for the general welfare of the hive. 
No worn-out, useless, or lazy member of the 
community is permitted to live within its 
walls. We catch another glimpse of the way 
this relentless law is carried out in the sad 
fate that overtakes the lazy drones. Their 
life is a short and a merry one. All through 
the bright summer days they are fed and 
housed and suffered to do as they please by 
the stern little workers, simply because one 
or two of the gay and idle band may be re- 
quired as mates for new queens. But when 
the days grow shorter, and there are no 
princesses left in the hive, the workers sud- 
denly turn upon the bewildered drones, 
drag them to the gateway, and after biting 
through one wing so that they shall be unable 
to fly, they push their unhappy brothers 
over the edge of the alighting board. There 
they are left helpless upon the ground to 
perish from cold or hunger, or be devoured 
i)y insect-eating birds. Then the workers 
go to the brood combs, and if any drone 
babies are left in the nursery they are taken 
out of the cells and cast out of doors — there 
to meet the fate of the grown-up drones. 

This wholesale slaughter of the drones is 
carried out without mercy by the ruthless 
little workers so that there shall be no idlers 
left in the hive, to take toll of the stores 
carefully laid up to carry them through the 
long, lean days of autumn and winter. All 
the food will be needed to keep life in the 
little bodies of the important worker bees 
until spring returns, and they are able, once 
again, to fly out into the sunshine to gather 
fresh stores of honey and pollen. 

How Bees Make the Flowers Bloom 

But let us turn for a moment to look at 
the brighter side of bee life, the side which is 
intimately lined up with the welfare of man- 
kind; for uj)on the success of the labors of 
the bees in the fields and orchards depends 
the amount of seed and fruit the farmer shall 
harvest when autumn comes. Throughout 
the spring and summer both the honeybees 
and the big wild bumblebees have been hard 
at work. Not only have they been collecting 
nectar to store in their combs, but in visiting 
the flowers for this purpose, they have been 


the natural means of carrying the precious 
golden pollen from flower to flower, that the 
seed may be set. If there were no bees 
there would be little or no fruit in the or- 
chards, and in a year or two the majority of 
both wild and cultivated flowering plants, 
including the clovers and other important 
crop plants, w^ould cease to exist, for they 
are entirely dcj)cndent upon the visits of the 
bees to bring to them the pollen that is 
necessary for the fertilization of their seed. 

And now let us look a moment at a modern 
standard frame beehive. It is a stout wooden 
home built specially to meet the require- 
ments of the bee community., and consists of 
four parts, all of which are not only movable, 
but of standard size and so can easily be 
replaced or added to. The first or bottom 
section is the floor lioard, w^hich has four 
short, stout legs and, in front, a slojiing 
alighting board for the bees to land upon as 
they return laden with s])oils from the fields. 
The second section is the brood chamber, in 
which are located the brood frames and 
division board. The third section is called 
the super-rack, or section rack, and is built 
to hold the regulation twenty-one sections 
with their w^ax foundations on which the beeSi 
will construct the honeyc(mihs. The fourth 
or last section is the roof of the hive. In 
old days when bees were kept in baskets 
called skeps, the whole of the comb, both 
brood comb and honeycomb, was produced 
by the bees, who were thus compelled to 
w^aste much valuable time that might other- 
wise have been devoted to work in the fields 
collecting honey. Now that is all changed, 
for in the modern hive the brood frames and 
the section frames have sheets of comb 
foundation, made from pure beeswax and 
inserted before the frames are placed in the 
hive. All that the worker bees have to do 
is to produce the delicate thin walls of the 
cells in the comb. In the modern frame 
hive the '‘bee master^ ^ has his bees under 
perfect control. The hoileycomb sections 
can be removed as they become filled and 
replaced by fresh empty sections for the 
bees to continue work on; and he can always 
see what is going on inside the hive, and 
keep his bees healthy, busy, and happy. 
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319 




WONDERS OF THE INSECT WORLD 



Our parasol ant actu- 
ally half an inch long- 
has carved his umbrella 
out of a green leaf and is 
hurrying home with it. 
At the door of the ant 
hill a much smaller 
worker will jump on his 
back and begin to chew 
the leaf into tiny pellets, 
which fertilize the fungus 
on which the ants all live. 
Large soldier ants an 
inch long protect the 
nest. Their strong jaws 
are used by South Amer- 
ican Indians to hold to- 
gether the edges of large 
wounds. After the ant 
has got its grip the head 
is twisted off. These 
same ants are fried by 
the natives and eaten 
much as bacon would be. 


».i \ Wulfu.ii 

WONDERS of the ANT WORLD 


Where Thousands of Little Creatures Live in the Cities 
They Have Built and Keep Pets and ‘‘Cows” 


EEP in the quiet woods it often seems 
so still that we feci all alone in ijic 
cool, green world. A root ol leafy 
boughs is over our heads, and the carj)et 
of leaves and moss under our feet is so soft 
that we can hardly hear our footsteps. 
But if we imagine we are quite alone, we 
are surely making a great mistake. There 
are hundreds of little people moving aboui. 
They are here, there, and everywhere; but 
they make no noise and they are so very 
small that we seldom notice them. All 
around, too — right under our feet- are model 
towns and dwellings, with winding roadways 
leading in every direction — all made by the 
marvelous little woodland people we call 
wood ants. 

Funny little beings they are, to be sure, 
clothed from head to foot in a dull reddish 
uniform. They have queer, flat heads and 
long bodies divided into two distinct parts 
by a threadlike waist with tw^o large Liots 
in the middle of it. Their six jointed legs 
are very slender, but are long and strong. 


and the little owners can run about ver\ 
fast. 

On their foreheads the ants carry a jiair 
of stout antennae (an-ten'e), or feelers, with 
a sharp elbow joint in the middle. B\ 
means of them they communicate with one 
another in some w^ay' that we do not under- 
stand. They are armed, too, with a pair 
of strong sickle-shaped jaws, which are 
used as weapons for lighting and as tools 
for working in a hundred and one different 
ways. These jaws can be worked quite 
independently of the ant^s other mouth 
parts, which are used only for eating and 
drinking. 

These tiny woodland folk live, like the 
dwarfs and gnomes of our fairy tales, inside 
a hill or underneath the ground. If you 
could make yourself small enough to enter 
and exi)lorc one of those ant establishments, 
you would be astonished at the wonderful 
way in which it is arranged, and at the 
ordeily manner in which the little inhab- 
itants behave. 
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From the outside an ant hill does not 
seem highly interesting. It looks like 
nothing but a jumble of bits of twigs and 
leaves and pine needles all heaped up to- 
gether. But some of the heaps may be over 
two feet high and several yards around; 
and when we remember that all the millions 
of odds and ends of which they are built 
up have been brought here and twisted into 
place by such liny creatures as the wood 
ants, the building be- 
gins to be amazing. 

Inside the ant hill 
there is perfect order. ’ 

Many gateways open ^ 

into long, winding 
[)assages — some going 
u]) and some going 

(Iow'n-”W'here we might . ' 4. ‘ 

easily lose our way un- * / " ^ 

less one of the ant . ' % 

j>eoplc tod as guide 

to show us around, ^ ^ 

rpi ] Here are David and Golii 

rhere are rooms and ging the mighty 

halls and galleries in 

every direction — living rooms, storerooms, 
sleeping rooms, nurseries, all as neat and 
.tidy as you please. And in and out and up 
and down, thousands of busy ant folk are 
running about, just as throngs of human 
folk hurry to and fro in a crowded city. 

All the little ant peo})le look much alike. 
They are all workers, but they arc not all 
busy at the same tasks. Troojis of them 
are hurrying off to their day’s work outside 
the city w^alls — some to fetch in fresh s\ii)]3lies 
of food, others to collect building materials 
for enlarging or repairing the roof of the 
nest. Gangs of outdoor workers are busy 
clearing the roadways of the hits of stick 
and rubbish which are always falling in the 
way, or making new paths for the feet of 
the little ])eoj)lc. 

Inside the nest the housemaids a - busy 
tidying u]) the rooms and galleries, while 
processions of nurses hurry along the passages 
carrying little white bundles from place to 
place in their jaws. These little bundles 
may be cocoons or they may be the ant 
babies, which an sorted out according to 
age and kept in special nurseries. 

Besides the swarms of worker ants, in 


Here are David and Goliath. The little ant is drag- 
ging the mighty hornet to his nest. 


every large ant city there are always several 
queens. The queens are bigger than the 
workers. They spend all their days in the 
nest and never go out for a holiday or a 
change of air — they are much too busy 
laying eggs. A little band of workers is 
told off to wait upon each queen and act 
as her maids of honor. They follow the 
queen about wherever she goes, offer her 
food, attend to her toilet, and stroke her 
gently with their an- 
, ’ teiinac — an attention 

which Her Majesty 
seems to appreciate. 

As fast as the eggs 
are laid by the queen, 
they are picked up by 
■■ " ' the workers and carried 

special egg 

^ There they are 

W ' * watched and guarded 

until they hatch, when 

the new ant babies are 
i. The little ant is drag- . , . 

irnet to his nest. once removed to one 

of the nurseries. 

Ant babies are heli)less little atoms, very 
much like bee grubs, only a good deal 
smaller. They can do nothing but wriggle 
their fat little legless bodies and oj>en their 
wee mouths to be fed. The nurses take the 
greatest care of their little charges. They 
are always feeding them, cleaning them, 
carr}'ing them about, or stroking them 
gently with their antennae. At night the 
babies are carried down to the night nurs- 
eries on the lowest floors of the nest, where 
they are warmer and safer. Then in the 
morning they are all brought up again to 
the large, airy day nurseries in the top of the 
ant hill. Tf the day is warm and bright 
the mites are taken out of doors to lie and 
wriggle in the sun. 

Trained Nurses for the Babies 

When they are full-grown the ant grubs 
spin w’ee cocoons and go to sleep inside 
them. But the devoted nurses still keep 
fussing about with the little things. They 
are ahvays carrying the babies in their 
jaws from one place to another, so anxious 
are they that the sleeping infants shall be 
neither too hot nor too cold. Then at last, 
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Photoi by American Mueeuiu of Natural History aQ«i Cornelia Clarke 

The large picture shows an ant nursery. Here are the ant nurses tend so carefully, and carry to safety 
eggs, pupae, and newly hatched ants, all lying on a whenever danger threatens. The oval shows a moun- 
pieco of bark. These are the precious objects that' tainous ant hill in Brazil. 


when the magic change is complete and the 
new ants are ready to lea\"e their cocoons, 
the nurses hasten to break open the little 
silken cases and help them out. 

How an Ant Begins Life 

The new arrivals in the nest are at first 
very weak and shaky. But they are well 
treated by the workers, who assist them 
to stand up on their thin, quivering legs, 
give them food, introduce them to their 
comrades, and show them the way about 
the city. They do no work for the first day 
or two, but are allowed to wander abv>ut as 
they please. The young ants have no wish 
to remain idle for long. As soon as they 
are strong enough to work, they take their 
places with the other workers and share 
in all the toil. 

So week by week the ant colony increases 
in size. The little people have ])lenty to 
do, enlarging the nci-t, digging out new 
rooms, and Ending lood for the whole jxipu^ 


lation. Then, when work is at its heaviest 
and the summer sun is still high in the sky, 
an exciting event occurs in the ant city. 
Instead of wingless workers coming out of 
the cocoons, swarms of young ants with 
four gauzy wings apiece make their ap- 
pearance. They are “queens,” or female 
ants, and “drones,” or males. The new 
ants do not begin to work with the other 
inhabitants of the city, but loiter about 
getting in the w'ay of the workers — who 
must find them a jierfect nuisance. But the 
workers are not annoyed. They are very 
kind and patient. They offer the idlers 
food and smooth their wings for them. Then 
on a still, sultry day, when it must be un- 
comfortably hot indoors with such crowds 
of ants about, the winged insects grow very 
much excited, and with ofte accord they 
pour in thousands through the city gates 
and rise together into the air. 

From all the ant hills round about, swarms 
of winged ants troop out and join the giddy 
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throng. Here and there they drift in little 
clouds, their wings gleaming with rainbow 
hues as they dance joyously in the sunshine. 
For this is the ants’ wedding flight. The 
young queens mate and fly away on a short 
and carefree honeymoon. 

But the happy holiday is soon over. A 


nest. They are of no use to anyone, and 
the workers will have none of them. The 
poor things wander about until they die 
of cold or are snapped up by the hungry 
birds. 

There are ever so many different kinds 
of ants. All over the world the determined 



IMiuto by F Martin IMiiichii 

Here are two ants carrying an egg. It is much larger But if you watch them at it sometime, you will find 
than they, and an awkward thing to carry at best. that they get it over the ground with amazing speed. 


sad fate overtakes most of the revelers. 

• All the birds in the neighborhood pursue 
the dancing ants and gobble them uj) by 
hundreds and thousands as they sink ex- 
hausted to the ground. 

After these adventures, the few }^'>ung 
queens who escape the general slaughter 
seek shelter where they may. Some, witli 
the help of a few workers, soon start new 
nests of their own. Others creej) back into 
the old home, where they are welcomed and 
kindly treated by the little citizens. 

After the Honeymoon 

The queen ants never have another holi- 
day. From now on, like all the other mem- 
bers of the city, they have work to do. 
They spend the rest of their dayt ’aying 
eggs to keep up a strong and thriving popu* 
lation for the city. And before settling 
down to her duties, every qui^en tears her 
beautiful wings away from her shoulders — 
she will never fly again! 

As for the d tones who were not eaten 
up at once, their fate is certainly a sad one. 
They are never allowed to go back to the 


little insects make their nests and build 
up their cities, wherever it may suit them. 
In the woods and in the meadows they raise 
their hills or tunnel into the ground. Some 
of them set up housekeeping in old dry 
logh or tree stumps, hollowing them out 
with t neir strong jaws. A few make delicate 
paper nests or live inside bunches of leaves 
all fastened together with silk; and some 
invade our houses, where they are a j^est. 

Even Ants Have Their Bandits 

The little robber ants live, like bandits, 
b}’ raiding the nests of the industrious tribes 
and carrying off the grubs and stores. They 
arc so very small and hard to see in their 
dull, yellowish suits that they often live 
and carry on their thievish pranks right 
inside the nests of the larger ants without 
being detected and punished as they deserve. 

They make narrow, winding ])assages in 
the walls of the nest, far too small for the 
big ants to enter. There they lurk, watching 
and waiting for a moment w^hen the busy 
workers will l^e off their guard. They rush 
out, seize any grubs and cocoons they can 



Photo by Aiuericao Museum of Natural History 


If you will think a moment you will see that this is 
really the picture of two ant hills. The one at the 
left was built in Westfield, New Jersey, by busy little 
insects called mound<building ants. It has been cut 
in two in order to show what it is like inside. You 
may keep an ant hill on your own table and watch its 
inhabitants. Just fill a fruit jar about two-thirds of 
the way up with earth from the garden. Then around 
the outside of the jar fasten a strip of heavy brown 
wrapping paper just wide enough to come up to the 
top of the earth. Find an ant’s nest and catch 'as 
many ants as you can — you must not hurt them — and 
dig out of it the grubs and cocoons. You may even 
have the luck to take their queen a prisoner. You 

grab, and scamper back into their holes 
where the angry workers cannot hallow and 
save their children from being a feast for 
the bandit. 

The Ants’ Queer Cows 

There is no end to the curious habits and 
customs of the ant peoi)]e. Some ants allow 
strange insects to live in their nests as hon- 
ored guests, although they give nothing in 
return for their board and lodging. Others 
actually make i)cts of certain little blind 
beetles, whom they treat with the greatest 
kindness and affection. And it is quite a 
common thing to find large herds of plant 
lice kept and tended as domestic animals, 
or ant cows, by the workers in the ant 
cities. 

Plant lice — or aphids (a'fld) — are those 


may know her because she is so much larger than the 
rest. Now put all your little captives, with their pre- 
cious grubs and cocoons, into the jar of earth and cover 
the top of the jar with a paper full of good-sized pin- 
holes to let in air. Set the jar in the sun for a week, 
and every two or three days feed your captives with 
sugar, tiny bits of cooked meat, or dead insects. 
When the earth begins to get dr]^ sprinkle it with a 
few drops of water. It should be kept moist but not 
wet. At the end of some ten days you may slide the 
paper cover off the jar, and there are your ants busily 
at work in the tunnels they have made against the 
glass. Be sure to put the paper back on the jar after 
you have watched them a while. 

tiresome little insects that swarm in count- 
less numbers on plants of all descriptions, 
sucking out the juices with their sharp, 
piercing beaks and draining the life from 
the plants. They arc such greedy little 
creatures that they suck and suck until 
their tiny b(idies are swollen into balloons 
and the sweet juice oozes out of them in 
sticky drops called ^‘honcydew.” 

The Shepherds Tend Their Herds 

The ants, who love sweet things, are 
very fond of honeydew. So they collect 
large quantities of the little pests and 
pasture them carefully on suitable plants 
around their nests. The workers guard 
their cows from the attacks of other insects, 
build sheds over them to protect them from 
the rain, and regularly milk the herds, 
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All these cows are being j 

milked. Those in the big 
picture are ants’ cows, 
or plant lice, which the 

gently stroking the l)ulg- 
ing sides of the inserts 
with iheii iii'.tcnnae to induct 
them to yield the sweet, sticky ^ ^ ^ 

slutT with which they are almost 
bursting. 'Fhe ants even collect the eggs 
of the plant lice in the autumn and keep 
them in their nests through the winter. 
•When the eggs hatch in the sj)ringtime, 
the ants take their little cows out of doors 
to feed on the plants that suit them best. 

Honey Pots That Are Alive 

The honey ants of North America collect 
honey from the swellings called “gall^’’ 
that are made on the Iwig.s of oak trees by 
small winged insects. A sweet, watery iluid 
oozes from the galls, and this is laj)jK*d up 
by the ants, who fill their crops with it and 
carry it home to the nest. There the honey 
is stored, for the use of the whole com- 
munity, in a number of large “honey pots’’ 
which hang side by side from the roof of 
the nest. And what do you think these 
honey pots really are? They are i -thing 
less than worker ants who allow themselves 
tube used in this extraordinary way for the 
benefit of their comrades! 

There they hang, those strange, long- 
suffering creatures, clinging to the ceiling 
by their feet, their hind bodies swollen to 
the shape of a large currant by the honey 
with which they arc filled. From time to 


enterprising ants pasture 
near their homes and 
milk for a sweet liquid 
the queer cows contain. 

time the other workers 
visit their living honey 
l>ots and sip the sweet food 
. . from their lips. And this is the 

•uiueliii Cltirke , i i i • • 

only way m which the patient insects 
enjoy the society of their fellows. They 
never go out of the nest. Indeed they are 
too heavy and bloated to walk about; and if 
they fall from the ceiling, as sometimes 
ha}>|>ens, the ordinary workers run to their 
assistance and help the poor things to 
hang themselves up again! 

Scwral tribes of ants keep slaves to work 
for Vwm. Well-organized trooy:)S of de- 
termined little warriors raid the nests of 
other tribes and, after a desperate fight, 
carry off the grubs and cocoons in trium[)h. 
They certainly treat their little captives 
well. They look after them as carefully 
as if they were their own children; and 
when the prisoners grow up they live in the 
nests of their owners and work for them 
quite contentedly. In some cases, indeed, 
the slave owners grow so lazy that they 
depend almost entirely on their slaves. 
The captives do all the work and in time 
grow so imjxirtant that they y)ractically 
rule the city. 

The Thrifty Harvester Ants 

The harvester ants that live in large or 
small colonies on the great western jffains 
of America are wonderfully thrifty in their 
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way. They gather the grains and seeds of 
the grasses and store them up for winter, 
when the supply of food out of doors grows 
short. They keep their stores in granaries 
dug out many feet below the surface of the 
ground; and the soil they excavate is piled 
up in a large mound over the top of the 
underground nest. All around the mound 
the ants cut away the grass, making a 
large circular clearing. They also cut 
broad, straight roads through the brush, 
over which they can carry their loads home 
instead of having to struggle through a 
thick mass of tangled scrub. 

Ants That Carry Parasols 

There are always two classes of workers 
in the harvesters’ colonies — small ants, 
called “minor workers,” and larger ants 
with very big heads and huge jaws, called 
“major workers.” It is said that the big- 
headed “majors” use their strong jaws 
chiefly to crack the hard grain for their 
smaller comrades. 

There are also major and minor w’orkers 
among the parasol ants of tropical America, 
as well as among several tribes of fierce 
wandering ants called “drivers.” The para- 


favorite trees. Up the trunks they go, and 
in next to no time the little wretches are 
swarming all over the branches, clipping 
away at the leaves with their strong, sharp 
jaws. 

Each ant cuts out a fragment of leaf as 
big as itself, or bigger. Then, holding this 
aloft in its jaws, it comes down the tree and 
marches home with its prize. It is one of 
the funniest of sights to see these strange 
little creatures parading home, one behind 
another, in an almost endless procession, 
every one of them holding its piece of leaf 
above its head as if it were carrying a bright 
green parasol to shield it from the sun. 
All day long the diligent insects travel back 
and forth between the nest and the trees 
they are stripping. So there are always 
two parades going on at the same time, one 
hurrying out with empty jaws, the other 
coming back triiimjfliant with their si)oils. 

The leaves are all torn into fine shreds and 
packed into large rooms underground. 
There they are left to ferment and decay 
till they form a sort of hotbed of rich leaf 
mould. On this the ants cultivate a kind 
of mushroom which they use for food. 

The worker minors who su.y at home and 


sol ants construct large under- 
ground towns, crowned by the 
usual hills, in wood dis 
tricts or in coffee or orange 
plantations, where 
they often make 
themselves very 
troublesome by 
stripping the trees 
of their foliage. Day 
after day long pro 
cessions of the un 
pleasant insects 
may be seen mak 
ing their way 
over well- 
worn paths to 
clumps of their 

Photo by American Museum of Natural lliatory 

He 80 enjoyed eating ants that Mother Nature equipped this lesser 
sntester in the veij best way to catch them. He spends most of his 
time in trees, which he finds it very easy to cling to with the help of his long, skillful 
tail. This is scaly at the end and may be wrapped right around a limb. His snout is 
tubular, and from it he can run out that long, agile tongue, which is covered with a 
sticky saliva. When it is nicely covered with msects he draws it in again and enjoys 
the catch. In color he is yellowish white and black; and he lives in South America. 
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act as nurses bite off tiny pieces of the 
mushrooms and pop them into the open 
mouths of the ever-hungry little grubs. 
It seems a strange kind of infants' food, but 
ant babies seem to enjoy it and thrive upon 
it. 

Very different in their ways are the fierce 
driver ants of Brazil and their equally fierce 
cousins of the African jungles. Although 
they usually have some sort of settled home 
as headquarters, they are very restless 
creatures, always wandering about and 
setting new camps in any convenient spot 
where they ha[)pen to be when they halt 
for a rest. 

An army of driver ants marching across 
country is one of the most extraordinary 
sights of the insect world. First comes a 
comininy of major workers, fearsome-looking 
creatures with huge heads and immense 
jaws. These are called “soldiers," but as a 
matter oi fact all driver ants, large and 
small, are fierce fighters. Behinrl the ad- 
vance guard comes rank after rank of minor 
workers with the baggage of the moving 
army. Some are carrying llie dead insects 
or grubs which they have seized and borne 


off from the ants' nests they have raided on 
the way; others have bits of stick, leaves, 
blades of grass, and all sorts of odds anrl 
ends that may come in handy on the march. 
A body of workers follows, bearing the 
precious babies, which they carry with them 
wherever they go. 

On and on come the ants, swaggering 
along in close formation, in columns one 
or two inches wide and sometimes nearly a 
mile long. I'hey pour like a cataract over 
every obstacle; nothing but fire or water 
will stop their progress. Every living 
creature flees before these terrible insect 
armies — monkeys, antelopes, even lions and 
elei)hants beat a hasty retreat when driver 
ants arc on the warpath. For they would 
certainly be eaten alive by the angry insects 
if they didn’t get out of the way. 

Strange as it seems, these dreaded ants 
are mostly blind, or nearly so. But that 
does not seem to cause them any incon- 
venience. I'hey communicate with one 
another by touch and in a very short 
time can telegraph news up and down the 
long marching columns in the most astound- 
ing wa}'. 


Antelopes are about the 
size of deer, and many, 
many thousands of times 
as large as an ant; yet 
they take to their swift 
legs with all possible 
speed when an army of 
driver ants bears down 
upon them. 
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Note: For basic information For statistit al and current facts, 
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ntrrestinft h 

How beetles fly, 3—329-30 
The work of good and bad beetles, 

3-330-31 

Why scarab beetles are garbage 
collectors, 3—331-32 
W'hy some beetles bury dead ani- 
^ nials. 3-332-34 

Ground beetles as hunters, 3 -334- 
35 

Things to 5 

How does the diet of a beetle af- 
fect us? 

Why do some beetles bury filth 
and dead animals? 

Picture 

What do dung beetles do with the 
ball they roll? 3—329 
Where are a beetle’s flying wings 
located? 3-330 

Leisure^ti me 

PROJECT XO. I ; Using a net 
and a jar containing a wad of 
cotton on which are a few drops 
of car bona or carbon tetra- 
chloride, collect one beetle of 
every kind you meet. Watch 
them and study their habits be- 
fore you try to catch them. 
PROJECT NO. 2 : Visit a potato 
patch that has not been sprayed. 

Summary 

Beetles are insects with four 
wings — the upper two rounded 
and hard, the lower two gauzy 
and folded up when not used for 
flying. Beetles have biting jaws 


ts h X plained 

Why ladybirtl beetles are our 
friends, 3 335 - 3 f> 

Beetles that use smoke screens 
and poison gas, 3- 337-38 
Harmful beetles and weevils, 3— 
338-39 

Giant beetles, 3—340 
Glowworms and firenies, 3-343 

ink About 

Why d(.)es the lad\'bird beetle de- 
serve our protei tion? 

What insects produce 'a>ld light? 

Hunt 

What insects are injurious^ 3 ^ 

331* 334^ 339* 34 * * 343 
What insects [)rorluce light at 
night? 3 342 

A ctivities 

The yellow and black striped 
beetles and their pink grubs are 
potato beetles. What damage 
have they done? 4 ^61 
PROJECT NO. 3 : Look for click 
beetles under dead bark during 
the winter. Thaw them out in 
your hand and place them on their 
backs, 3-338 

Statement 

and many ruin our crops. Farm- 
ers use poison sprays against 
them. Some beetles, like the 
ladybird beetle, eat many insect 
pes^s. 
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The Japanese beetle, shown 
here on a mallow bud and 
greatly enlarged, has become a 
scourge over the Eastern United 
States. It should be fought 
with vigor and determination. 
I'LutoKruuli frt i Kclwiii V\ lo 



The QUEER WAYS of the LOWLY BEETLE 

Many of These Armored Insects Have Taken to Quaint 
Customs — and Not Always Nice Ones 


N THE insect work] the beetles are a 
little like the clowns. They are not 
so beautiful as butterflies nor so in- 
telligent as ants and bees and wasps, but 
in their way they are interesting insects and 
some of them are highly amusing. 

A solemn old tumblebug slowly |)lodding 
along the garden ])ath, or lying feebly kicking 
on his broad back, does seem rather a dull 
fellow. But the beetles arc not all so .slow 
as a tumblebug, who, if he is so unlucky as 
to fall over on his back, is too awkward to 
turn himself right side up again. This 
position is not only undignified, but is c.\- 
tremely dangerous to the beetle. For if 
any of the tigerish little ground beetles or 
a party of wandering soldier ants find him 
in such a helpless state, they will sei upon 
him, cut him up with their strong jaws, and 
devour him without the slightest twinge of 
conscience. 

Standing on his six feet the clumsy old 
tumblebug is much better able to defend 
himself. His shoulders are protected by a 
broad shield, and the hind portion of his 
t)ortly body is covered by a horny sheath — 


too tough and slippery to be pierced by his 
bloodthirsty enemies. As a last resort, too, 
the beetle can always tly away; that is to 
say, he could lly if this way of escape should 
occur to his dull wits before he is over- 
powered by his enemies. 

For with one or two exceptions the 
beetles can all lly if they choose. But as a 
rule they })refcr to use their legs, and are 
more often .seen running or crawling over 
the ground than sailing through the air. 
When we do meet a beetle on the wing, it 
is usuidly late in the evening. Most beetles 
dislike broad daylight and spend the sunny 
hours under stones, fallen leaves, or rubbish 
heaps; tucked away in cracks in walls and 
fences; hidden among the roots of plants, 
beneath the loose bark of trees, or in any 
other dark hole or corner they can squeeze 
into. In the cool of the evening they come 
out to feed, and then they sometimes lly 
around to visit their friends. 

Beetles Have Four Wings 

Beetles really have four wings, but these 
are so cleverly concealed when the insec't 
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is not using them that many people think 
they have none. The first two are hard and 
stiff, and fit together so perfectly when 
they are closed that the joint is visible only 
as a fine line down the middle of the back. 
These curious wings are usually called wing 
cases. Their chief use is to provide a pro- 
tective covering for the *‘true wings’’ which 
are neatly folded up beneath them out of 
harm’s way. 

How a Beetle Flies 

The other two wings are as fine and trans- 
parent as those of a fly, and would very 
soon come to grief if they were not covered 
up when the beetle is 
running about or 
squeezing into a tight 
corner. 

When about to set 
off on a flight, the 
beetle looks for all the 
world as if it were 
going to split itself in 
two ! The crack down 
its back grows wider 
and wider until the 
wing cases stand out 
stiffly at right angles 
to its body. Then 
the gauzy wings arc 
shaken out, and the 
next thing you know, 
the beetle has taken 
off from the ground 
and is soaring away, high over your head. 

Although some beetles are quite at home 
in the air, many arc but poor fliers. They 
cannot twist and turn about quickly when 
on the wing, so they are always bumping 
into things and crashing to the ground. 
But such accidents seldom seem to do them 
much harm. 

So Lazy They Lost Their Wings 

Some beetles have given up traveling by 
air altogether. Although they have tough, 
homy wing cases over their backs, they have 
no true wings beneath them — or such small 
ones that they are quite useless for flight. 
The insects are then doomed to creep upon 
the ground all their lives. A few of them 


have even lost the power of opening their 
wing cases, because they have had no need 
to open them for so long. 

This state of affairs has arisen from the 
lazy habits of the beetles. Their ancestors 
in olden days had four good wings and flew 
about with the best of their kind. But as 
time went on, some of them used their 
wings less and less, and took more and more 
to creeping and crawling, until at last they 
lost the power of flight entirely. 

Mother Nature Crops Their Wings 

For this is Mother Nature’s way. If her 
children do not appreciate their blessings 
and make full use of 
their powers, they are 
not allowed to keep 
them. 

There are enormous 
numbers of beetles 
scattered about the 
world. They st*em to 
thrive in all climates 
and under all sorts of 
conditions. In hot 
countries, in cold 
countries, in the water 
as well as on the lanrl, 
these hardy insects 
abound, ^fany are 
really splendid crea- 
tures clad in purple 
and scarlet, green and 
orange, or in glittering 
suits of gold and silver. But others are 
dull enough in their plain brown or black 
coats. 

There are fjeetles so small they can hardly 
be seen without a magnifying glass, and 
there are gigantic fellows with fearsome 
jaws and horns that may well strike terror 
to the hearts of all timid insect folk. Yet 
these alarming giants are usually quite 
mild, peaceful persons; their great horns are 
more ornamental than useful and are seldom 
employed as weapons. 

He Loves to Eat Red Pepper 

So you see even beetles are not all alike. 
They vary greatly in their looks and habits. 
Many are terrible pests. They gnaw the 





Photo by Corneliu Cliirke 

Our old friend the June bug is not a bug at all, but a 
sturdy beetle, who carries his delicate flying wings 
all folded up under his stout fore wings, unless he is 
actually in the air. Here he is shown getting ready 
to take ofiF from the ground; the flying wings are 
partly unfolded, at each side of the wing cases. 
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roots of growing crops, strip the foliage from 
the trees, tunnel into wooden beams anrl 
furniture, eat holes in our carpets and furs, 
get into the flour bins and spoil the flour, 
and do all manner of annoying things. 
There is hardly anything they will not eat. 
The dry-store beetles simply revel in red 
pepper, and thrive on poisonous drugs that 
would kill you or me if we ate them for 
breakfast, dinner, and tea as these queer 
little creatures 


so often seen flying about pasture land on 
warm autumn afternoons. These beetles 
belong to the great ‘‘scarab” (skar'^b) 
family, and their principal occupation in 
life is to scrape up all the filth they can find 
and bury it out of sight in the ground. I 
need hardly tell you that the beetles do not 
undertake this good work for the benefit 
of the world in general. They are simply 
engaged in collecting for themselves the 
food they like best, and in storing up 


do. Some en- 
joy paraffin, 
and others think 
nothing so nice 
as a good cigar 
or a cigarette, 
or dried tobacco 
of any kind 
Most of th>i 
damage they 
cause is done 
while the beetles 
arc fat, worm- 
like grubs with 
hard, horny 
heads and jaws; 
J)ut even when 
they have grown 
up, the behavior 
of some of them 
is quite shock- 
ing. 

But there are 
good beetles as 
w^ell as bad 






Pbuto by Cornelia ('larko , , * 

The grooves in this ‘ / 

pine wood were not ; , 
carved with a jack- 
knife, but were eat- 
en out by the grub • ^ . 
of the pine beetle. 

The eggs are laid 
in the grooves, between 
the bark and the wood, 
and when the youngsters 
hatch they start eating 
and eventually kill the tree 
by girdling it. 


sii])plies for their future offspring! 

Alost famous of them is the Egyjitian 
scarab, or the “sacred beetle,” as it is 
called, that lives in Southern Eu- 

rope and in some parts of Africa. It 
is an odd-looking 
The harmless-looking insect, with verv 

'""s '■i"-' 

Their name reveals their a funny flat head 
infamous character. scalloped all 

around the edge 
and finished off 
with a pair of feel- 
ers that spread 
out at the tips 
like little red 
fans. 

Hundreds o f 
these queer little 
scarabs may be 
seen on sandy 
slopes in Southern 
Euro[)e or on the edge 
of the Egyptian desert, 

all industriously pushing 



ones. Some act as garbage men and do 
really useful work in clearing away all sorts 
of decaying rubbish that would poison the 
air if it w^re left lying on the ground. 
Some hasten the decay of fallen trees and 
old stumps in dense forests by riddling them 
through and through with tunnels. This 
helps to make room for fresh young g! owThs 
to spring up. Others do us good service 
b% hunting down and destroying the harmful 
insects that devour our crops and spoil our 
orchards and flower gardens by their greedy 
ways. 

Chief among the garbage men are our 
old friends the tumblebugs and their close 
relatives, the small black or reddish beetles 


and tugging and rolling mysterious round 
balls almost as big as themselves. Some 
are busy making the balls. They use their 
flat heads as shovels to scoop up the dirt 
and their stout bowed legs to twist and twirl 
the mass of stuff into a nice round lump. 

Others are laboriously trundling their 
property uphill, walking slowly backward 
and pushing the ball behind them with 
their long hind legs. Every now and again 
one of the beetles will pause for a moment 
and look around to sec if the way is clear. 
As likely as not, in doing so he lets his ball 
slip from his clutches. Then away it goes 
merrily bounding down the slope, with the 
poor old scarab ambling after it as fast as 
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his odd legs will carry him. If he manages 
to head it off, he will start trundling it back 
again with the greatest patience. 

A Queer Place for a Nursery 

When the beetle succeeds in rolling his 
ball home to the hole in the ground already 
prepared for it, he will sit down and munch 
away until the last scrap of the feast is 
finished. Sometimes his mate joins in the 
banquet, after having first helped to provide 
and push home the fare. Rut the female 
has frequently a 
less selfish end in 
view when she 
makes and rolls a 
ball of her own. 

Right in the cen- 
ter, in the softest 
part, she [daces 
one of her eggs. 

T h e n , h a v i n g 
buried tiie ball, 
she leaves it to 
supply [)lenty of 
food for the 
young beetle grub 
who will be born 
in due time. 

Strangely 
enough, it was 
the thoughtful 
care of the female 
beetle that first gave the little scarab its 
title of “sacred beetle/’ The old Egyptian 
[iriests who dwelt by the waters of the Nile 
saw the beetles rolling their balls, and also 
they sometimes saw 3^oung Ijectles breaking 
their way out; but they did not know any- 
thing about the eggs so cunningly hidden 
inside by the female scarab. So they jumped 
to the conclusion that the beetles actually 
created others of their kind out of the dust 
of the earth, and so they ordered the Egyp- 
tians to treat the little scarab with all honor 
as a sacred creature. 

The burying beetles — or sextons, as they 
are sometimes called — are another family of 
interesting and useful insects. But instead 
of helping to keep clean the paths and pas- 
tures of the countryside, as the scarabs do, 
they seek out and decently bury little wood- 


land beastics that have come to an untimely 
end. They arc handsome, sturdy insects 
with strong, fiat heads, club-shaped an- 
tennae, and shiny black wing cases marked 
with two broad wavy bands of deep red or 
orange. They hunt in couples. Soon after 
the sun has set, the male and female start 
off in search of any small furred or feathered 
creature that lies unburied on the ground. 

If a little field mouse has been killed and 
left by its slayer — w^ho may have been fright- 
ened away before he could devour his [)rey - - 

the burying 
beetles scent it 
from afar an^l 
come dying to 
the spot in the 
twilight. Two or 
three couples 
may comt* hurry- 
ing up to helj) in 
the task of bury- 
ing the little 
cor{)se, and all 
set to work with- 
out delay to dig a 
treiicli around it. 
Tsing their han 
hccids as sjuides 
they shovel up 
the earth and 
throw it out of 
the trench; they 
then burn^w underneath the mouse, carrying 
load after load of soil on their heads, until 
gradually the tiny body sinks lower and 
lower in the ground. Finally the beetles 
crawl out of the hole and, after carefully 
raking the earth over the mouse and smooth- 
ing it with their feet, they open their wing 
cases, unfurl their gauzy w'ings, and fiy off. 

Born in a Grave 

But why do the beetles do this strange 
thing? It cannot be simply because they 
are hungry, for they could quite well make 
a meal of the mouse without going to all 
the trouble of burying it first. If we care- 
fully watch the gravediggers we shall see 
that they do not all crawl out of the grave 
before it is covered over. When their task 
is done the male beetles fly off, but the fe- 



Pboto by F. Martin Duncan 


This is the fellow one sees beautifully represented in carvings for 
rings and necklaces and pins.* He is the scarab, or sacred beetle, 
of the Egyptians, and for centuries received most reverent worship. 
Now we laugh at him for his funny antics. 
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All but one of these armored air 
cruisers is a beetle. Some you may 
find at your own doorstep. Others 
come from distant India. But whether 
they live in the water or in the air, on 
grapevine leaves or filthy refuse, they 
all belong to the beetle tribe. And 
their neat arrangements of sh- H and 
claw always help them to be happji and 
prosperous. Think how easily the 
water beetle at the center right could 
slip through the water. Below him is • 
true bug. 
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Photnn by F. Mnrtin Duiicaa aii<l Coniulm Clarko 
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ters of tiny eggs; and not until this by all sorts of names. The 


duty is finished do they push their way up 
through the loose soil and fly off to join 
their mates. So you see the beetles take all 
this trouble in order to provide plenty of 
food for their young ones. 

Bold Determined Hunters 

The ground beetles, which are very 
numerous, work in a different way. They 
are bold, determined hunters, always on 
the warpath, chasing and killing insects 
and other small creatures with relentless 
fury. They attack cut-worms, cankerworms, 
hairy tent caterpillars, and all sorts of 
harmful insects; so they are a great help 
to the gardeners and do a great deal of good 
without intending it. Even as grubs these, 
beetles are useful, for they burrow just below 


“searcher” is a fine fellow an inch and a 
half long with bright green wing cases shot 
with violet and l)ordercd with red. The 
“hunter” is black ornamented with light 
copper-colored dots. Some are quite tiny 
things, but they are just as fierce as their 
bigger cousins. All are distinguished by 
their flat, smooth botlics, small heads, and 
the shapely, pointed jaws with which they 
nip you at once if you interfere with 
them when they are hunting. Some of 
the bold hunters fly about very actively. 
Others have no true wings under their wing 
cases, but to make up for the handicap tHey 
all have very long legs and can run very fast. 
One unusually strange ground beetle is the 
fiddler beetle that lives in Malaya. It looks 
quite like a violin. 
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The ground beetles, like so many flesh- 
eating creatures, seldom start hunting till 
dark; but the tiger beetle, which is every 
bit as fierce and bloodthirsty, is out in the 
full light of day, scouring the country for 
prey. On hot sunny mornings you may 
find him dashing about on sandy plains 
or dusty roads, a smart little fellow with 
a slim, trim, 


brightly co 

1- 

ored body 

— usually 

' '1' 

some .shade * 

ii' 

of green - 


with con- 


trasting 


S 0 t s of 


copj)cr or 
yellow. 




The tiger beetle pho.,,-, i,> co.moi.h 

. . . I Clurkr 

IS surprisingly 

quick both oa the I® 

^ . be introduced to 
wing and on foot our great friend 

-as you will soon i ff/ 

lind out if vou trv us would hardly 

in ntrh him Ho recognize her when she is a larva, 
to eaten nim. nc ^ 

tears about on the square. We know her as a 
1 . , t t V, ; f^^isbt little spotted creature who saves 

•nis long, mill q^j. growers and gardeners thou- 
Icirs zilfzai;gin£f sands of dollars a year by eating the 
fr* » 6 && & destructive plant lice, 

over the grouiKl, 

and just when you think you have him beet 
he whisks round in a dash and is speeding and 
away in the opposite direction for all he agaii 
is worth ! and 

OUT ^ 

A Born Villain 

With his sharp jaws and his strong suit of plan 
armor the tiger beetle fears no foe. He will and 
boldly attack creatures much larger than on t 
himself and hang to his prey like a bulldog then 

if you attempt to rob him of his jirize. the 

This quarrelsome little insect is just as won 
tigerish in its youthful days, though as yet litth 
unable to career about in search of its d.iiner. of 1: 
Its short, spiny legs are quite useless for run- the j 
ni^g, and its long soft body has no armor to 
protect it against its natural foes. The young 
tiger beetle is really a very ugly little grub. B 
It has a hump on its back, a large, flat, horny out 
head, and a terrible pair of huge, sickle- pera 

shaped jaws. On the top of its hump are litth 

two small curved hooks, and its sides are clut 


adorned with little tufts of stiff bristles. 

Now the tiger grub is a hungry little 
grub, and it cannot live without eating; so 
since it cannot go ‘‘a-hunting,” it needs 
must find some other way of getting food. 
Using its flat head and spiny feet as tools, 
the cunning little creature digs out a vertical 
tunnel, two or three inches deep, in the 
sandy soil. Then it rests at the top, clinging 
to the sides of the shaft with its hooks and 
spines and blocking the entrance with its 
big head. 

There the little tiger grub 
t lies in wait. Sooner or later 
‘ j some unwary insect is sure 
to pass within reach of those 
terrible jaws. Then up with 
a jerk comes the ugly head 
and the insect is dragged 
down for a dinner for the 
wily little ogre. 

Vou would hardly 
imagine that such 
tiny things 
ladybirds could 
be 

Zt these 

K the ^ ^ pretty little 

spotted 

beetles are very useful friends to the farmer 
and gnrdcner, for they wage constant war 
against the mischievous little plant lice 
and scale insects that do so much harm in 
OUT fields and gardens. 

The ladybirds creep quietly over the 
plants infested by such troublesome insects 
and pop clusters of tiny eggs here and there 
on the foliage. Now and then they refresh 
themselves by eating a few plant lice, but 
the ladybird has no great api^etite, and it 
would take a few thousands of the bright 
little beetles to do much harm to the sw’^arms 
of lice that crowd in untold numbers on 
the green leaves and young shoots. 

How Ladybirds Kill Plant Lice 

But when the wee beetle grubs hatch 
out from their yellow eggs, they are des- 
perately hungry. They are brisk, energetic 
little creatures. They run about vexy fast 
clutching the little lice and cramming them 
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Here is another pest that is as bad from the grower’s nearest plant or tree, where it proceeds to eat up the 

point of view as any plant disease. It is the Japanese leaves. When a troop of Japanese beetles get through 

beetle, shown in natural size in the circle; it was dis- with a tree its leaves are mere skeletons, as full of 

covered in the Eastern United States in 1916. This holes as a sieve. And of course if a tree loses too 

beetle lays its eggs in the ground- in a fine, well- many of its leaves it will die, or at least cease to be 

groomed lawn if one is handy! There the young go either beautiful or useful. By improved methods of 

through various stages of growth, as illustrated in the spraying, as shown in the main picture, this pest can 

oval. Then the beetle climbs out and flies off to the be kept in check. 

into their mouths with their two front legs, button of a thing brightly colored and covered 

It would be hard to say how many of the little with sj)ots ! Even now it does not remain per- 

pests a ladybird grub will account for in the fcctly still all the time. If touched, the funny 

four or five weeks of its active life. little pupa springs up with a jerk and stands 

As is usual in the insect world, these beetle on its tail in a semi-erect position. This trick 

grubs are not at all like their parents. They no doubt scares away many a creature who 

have long, rather flat bodies tapering to a might be inclined to cat it up. 

point behind, rough dark skins spotted with A ladybird is really a beetle, although it 
red or yellow, and little tufts of bristles down does not look much like one. Under its 

each side. When the time of rest approaches, painted wing ca.ses two delicate trsinsparent 

the little creature docs not hide in the ground wings are folded away; .so it can fly very well, 

as most beetle grubs do, but fastens itself by besides being nimble on its feet. Birds do not 

the tail to a leaf or twig, like the caterpillar of like these little insects, for they have a most 

a butterfly. The 1 it shrinks, and, in place of unpleasant smell and a very bitter taste; so 

the brisk little grub, behold! a hard, round birds leave them alone. 
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Beetles are just as cunning as other in- 
sects in the tricks they use to deceive their 
enemies. Some beetles “play opossum,” 
pretending to be dead at the first alarm; 
others, like the furry little pill bug, tuck 
in their heads and their legs and roll them- 
selves up into hard, slijiiiery balls directly 
they are touched. Bad-tasting beetles, if 
they are not decked out in the warning 
color of red and yellow, often advertise the 
fact of their un- 
pleasantness by 
a very disagreea- 
ble smell. Others 
try to bluff their 
enemies by pre- 
tending to be 
dangerous crea- 
t u res, when real ly 
they are nothing 
of the sort. And 
certain beetles 
have more than 
one trick in re- 
serve to startle 
their foes and 
siive their own 
•lives. 

The rove bee- 
tle - - sometimes 
called the ^‘devil’s 
coach horse’’ or 
the ‘‘cocktail’’ — 
is one of these 
accomplished insects. He is an odd crea- 
ture with a long black body that he can 
turn and twist about as he pleases, for his 
wing cases come only a little way below 
his waist, like a short jacket, and do not 
cover the whole of his back in the usual 
beetle fashion. Neverthele.ss, under those 
wing cases the rove beetle has a fine, 
broad ])air of flying wings folded aw^av. 

If you meet a rove beetle taking a .juiet 
stroll down a country lane, he looks mild 
an^l innocent enough; but try to stop his 
progress by thrusting a stick or a grass stalk 
in .his way, and in a moment he is trans- 
formed into a furious little demon! Up 
goes his head with an angry jerk. He cocks 
his tail right over his back, brandishing it 
in a threatening manner as if he were going 


to strike like a scorpion. If this does not 
scare you away, he brings his second trick 
into action and squirts you with an evil- 
smelling spray from two little scent tubes 
in the tip of his tail. 

Now the rove beetle has no sting; and 
although the scent he squirts is very nasty, 
it is not ]>oisonous and does no harm. The 
behavior of the bold little creature is sheer 
bravado. But many a time it has the effect 

of scaring away 
his foes. 

The ‘MeviTs 
coach horse” has 
a number of 
smaller relatives 
that all act in 
the same impu- 
dent way. Many 
have bright col- 
ors among their 
attractions, and 
some are such tiny 
things they arc 
often called 
“black flies.” In 
the Far West 
swarms of wee 
rove beetles dance 
like gnats in the 
air on warm 
spring evenings. 
They get into 
your eyes and 
make them smart, and are really a great 
nuisiince. 

The Beetle with a Smoke Screen 

The funny little I\uroi)ean bombardier 
(bom'bar-dcr') beetles have even more 
surprising ways, for they actually use pois<m 
gas as a means of defense. Small armies 
of them roam about the countryside and, if 
attacked by a more powerful insect, the 
whole company turn their backs on the foe 
and discharge a volley of explosive gas 
bombs full in his face. Then, before the 
astonished and half blinded enemy can 
recover himself, the bold bombardiers beat 
a hasty retreat under cover of the clouds 
of irritciting smoke they have produced. 

The gas the beetles use is stored, in a 



< fiini'lwi < liirkc 


Here is one of the funniest little fellows of all the beetle tribe. 
It is the insect sharpshooter known as the bombardier beetle. 
Our photographer has caught him clad in his customary uniform 
of blue and sitting on an oak leaf. He is blazing away with his 
little popgun, which he sets o£f with a sharp report whenever 
he is disturbed. Then follows a cloud of smoke which is as 
bad as poison gas to any insect foe. He would seem to carry 
only three rounds of ammunition on any given day, for no provo- 
cation can induce him to waste his powder further. But after 
a night’s rest his gun is loaded again. If you suddenly lift a 
stone or old log as you walk through the damp woods, you may 
have the luck to see a bombardier beetle scurrying away, with 
a pop-pop-puff of his artillery to cover his retreat. If you catch 
him and hold him between your thumb and finger, you will find 
that he grows quite hot — with indignation, of course I 
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liquid state, in a special gland at the tail 
end of the insect. When it comes into 
contact with the air the liquid evapor- 
ates and makes little puffs.of stinging white 
smoke. 

There are certainly a great many more 
destructive beetles than useful ones. There 
are hosts of them doing all they can to 
destroy timber, grain, fruit, vegetables, and 
crops of every kind all over the world. Tn 
North America the dreaded Colorado beetle 
— or the potato bug, as it is called — some- 
times destroys whole fields of potatoes. 

The Unpopular Potato “Bug*’ 

The female Colorado, a sturdy-looking 
black and yellow insect, may (lei)osit a thou- 
sand eggs or more on the plants in a single 
season, and the humpbacked potato grubs, 
with their red bodies and black heads, swarm 
all over the vines and munch away at the 
leaves. Their greedy ways may cost the 
potato growers thousands of dollars. 

The Skipjack Is an Acrobat 

The queer little click beetle, or skipjack, 
is another troublesome offender, although 
its antics are most entertaining. It is a 
genuine little acrobat, constantly amusing 
itself by turning somersaults in the air. 
If, as it runs about the fields and climbs up 
and down the grass stalks, the skijijack 
chances to fall over on its back, the accident 
does not worry it a bit. Instead of lying 
feebly kicking its legs, as the tumblebug 
does, it arches its body so that only its head 
and the tip of its tail touch the ground. 
Then with a sudden click the little acrobat 
jerks itself up in the air, turns a complete 
somersault, and comes down on its feet, 
right side up again. It does this trick by 
means of a kind of notch and catch on the 
under side of its body. By bending itself 
backward it releases the catch, strikes the 
ground with a sudden jerk, and rebounds 
into the air. 

A Living Piece of Wire 

It is while they are grubs that the click 
beetles do so much harm. They live for 
two or three years buried in the ground, 
wriggling their way through the soil and 


munching the roots of all sorts of useful 
plants. Whole fields of grain are often ruined 
by the troublesome little things, which are 
called “wire worms” because they look more 
like short pieces of thick, rusty wire than 
like anything else. 

The leaf chafers are quite as bad in their 
ways as the click beetles. They arc hand- 
some insects as a rule, and they are all dis- 
tinguished by their feelers, which have a 
number of little leaflets at the tips that 
can be opened or shut like a fan. The male 
chafers have the finest feelers. The female 
always has a much smaller fan than her 
mate. 

Greedy Grubs 

The pretty rose chafers, with their golden- 
green wing cases, love to feed on roses and 
the flowers and foliage of the grapevines. 
Before they develop into perfect insects 
they live in the ground and gnaw the roots 
of grasses and other useful plants. Their 
big, handsome cousins the May bugs and 
the June bugs, which come whizzing through 
the air on warm evenings, are even worse 
offenders. They devour the young green 
leaves and shoots of trees, often stripping 
the branches nearly hare; and their ugly 
white grubs gnaw the roots of grasses and 
food crops for two or three years before 
they change to beetles. The young chafers 
eat so much and grow so fat that they cannot 
stand up on their six little legs; so the greedy 
grubs are always obliged to lie curled up 
on one side. Tn this odd position they 
wriggle through the ground, biting at the 
roots as they go. 

The Evil Weevil 

May bugs, or cockchafers, are just as 
troublesome in £uroj)e as in America. In 
France they sometimes do so much damage 
that rewards are offered fcM: their destruc- 
tion. 

Then there are the weevils, or snout bugs 
— there is simply no end to the damage 
these can do. They are mostly tiny things, 
many so small that you can hardly see them; 
but that makes no difference in their evil 
ways. These little beetles — and there are 
thousands of them, each as bad as all the 
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others — may known by the peculiar 

shape of the head, which is so drawn out 
that it looks like a long nose. This nose 
or beak is the female weevil’s boring tool. 
With its aid she pierces the fruit or nut or 
young bud she thinks her children will 
most enjoy, and in each tiny hole she pops 






they were dead, hoping to pass unnoticed 
until the danger is over. Then up they 
crawl again and continue their thievery. 

One of the worst of these little pests is 
the boll weevil, which deposits its eggs in 
the buds and pods of the cotton plants, 
sometimes destroying the entire crop. 

Oiant beetles are not 

■ 1 nearly so overwhehning 
^ in their numbers as the 
wee mischievous imps 
that swarm over all 
growing things and give 
so much trouble. And 
this is just as well, for if 
the giant stag 
^ ^ Vjectlc, for ex- 


I'hotoN l» Nut .NfuKA/i 


^ hikI <.'«i( uHiu (^urko 


Who would ever suppose that this pudgy worm ^ ^^1 

was going to be a hard-shelled June bug and go ^ 

bumping about the street lights on summer eve- 
nings? Here it is underground, where it grows 

^o fat on roots that its six short legs can’t carry it. If the creature above 

were not so safe on the 

an egg. The young weevil grubs, when SjjSiy^wSSfd’ never 
they hatch, have a very good time; him live. For he is the 
but the fruit they have lieen feeding coioradr’wetie"*’ 'raS 

on is spoiled and useless, and the terrible pest has done 
. ' 1 . 1 t -11 SO much damage to the 

nuts from which the weevils have 


potato crop in America 
that every European 
country has passed 
strict laws to prevent his 
immigrating. 


escaped are full of a disgusting pulpy mass ample, crowded the trees as the weevils 
instead of sweet kernels. do, the branches would break down un- 

der the weight of the heavy insects. The 
The Weevil That Kills the Cotton giant stag beetle of the southern states is 

While the weevil grubs are working away often two inches long, and the common 


inside the fruit and buds, the full-grown pinching bug of the East is only half an 
beetles attack the leaves and shoots and inch shorter, 
flowers and even the tender green bark. . _ 

But although they may be swarming in Young Stags Thrive on Rotting Wood 

thousands over the trees and bushe - the These beetles look very fierce and alarm- 
little culprits are not at all easy to see at ing as they move along in their dignified 
their tricks. For besides being so tiny, way. Their great jaws, shaped like the 


they are mostly so quietly dressed in brown 
or gray or dull green that they are prac- 


antlers of a stag, are slightly raised as if 
ready to attack all comers. To be sure, if 


tically invisible as they creep about. They you interfere with one of the big fellows you 
are very cunning, too. If you shake the may get a shar|> nip for your pains, but they 
tree they fold up their legs and fall plump are really very peaceful creatures. Slag 
to the ground, and there tliey will lie as if beetles do not hunt and kill other insects. 
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They love sweet food and live chiefly on 
the sap that flows from bruised places in 
the trees and on the honeydew formed by 
plant lice and scale insects. Their big white 
grubs live in decayed trees; they thrive and 
grow fat on the rotting wood, and do not 
become i^erfect beetles for several years. 
The stag beetle’s gigantic jaws are no doubt 
useful in keeping enemies at a respectful 
distance, as few creatures would l^e bold 
enough to challenge such a well-armerl war- 
rior to combat. 

Male stag beetles some- 
times fight among them- 
selves to gain the favor 
of a lady stag. Then a 
tremendous gnashing 
and clashing of jaws 
takes place, but the 
rivals seldom ai)[)ear 
to damage one 
another seriously. 

Still bigger than 
the stag is the curi- 
ous rhinoceros beetle 
that has gained its 
name from the stout, curved 
horn projecting r„„,„b,co,„.>u,<i.rw. 
from its shoulder 
shield. Jt meas- 
ures some two 
and a half inches in length and is the 
largest North American beetle. Its cousin, 
the elephant beetle of South America, is 
five inches long and carries a long, curv^ed 
horn — absurdly like an elephant's trunk — 
on the point of its head. But the great 
Hercules beats both the rhincKeros and 
the elephant beetles. It is no less than six 
inches long and boasts two enormous horns 
— one projecting forward from its shoulders, 
the other rising from the top of its head 
and curving upward. Together they form 
an awe-inspiring pair of pincers. 

Giant ^‘Bugs” Six Inches Long 

The giant Goliath is an African beetle. 
He is four or five inches long, and as stout 
and {jortly as a toad; his shoulders are 
velvety black strikingly decorated with 
stripes and splashes of white or yellow, and 
the wing cases are a deep chocolate brown. 


Although such a big fellow, the Goliath is 
not so terrifying in appearance as many 
of the giants of his race. He has only two 
funny little blunt horns on his head, though 
he wears sharp spurs on his legs and hooked 
claws on his feet. 

‘Tt Doth Grunt Aloud Like a Pig'' 

These great beetles are not often seen. 
They live in the dense African jungles, 
fluttering heavily around the tree tops and 
feeding on the flowers and juices of the 
climbing plants. There are 
also smaller Goliath beetles 
that arc really beautiful 
insects, with pretty green 
wing cases marked 
with snowy white. 

But the giant 
longhorns of South 
Am(Tica are the 
most gigantic 
beetles in the 
world. One mem- 
ber of this dis- 
tinguished family is said 
to be nine inches long, 
and thick and 
broad in j>roj)or- 
tion. The long 
horns arc really 
the beetles’ feelers, which in some cases arc 
two or three times as long as the insects 
themselves. Some of these beasties are called 
“sawyer beetles’’ because they have very 
strong toothed jaws which they use to saw 
through the bark on the branches of forest 
trees in order to reach the sap. 

fn a very old natural history book a writer 
gives us a very funny picture of one of the 
huge sawyer beetles. This is how he de- 
scribes it: — “It hath a little broad head, 
great ox-eyes, almost three fingers over- 
thwart in length; it hath a forked mouth, 
gaping and terrible, with two very hard 
crooked teeth: with these, while he gnaws 
the wood (I speak by experience), it doth 
perfectly grunt aloud like a young pig.” 

In the struggle for life that is always 
going on in the insect world, the numerous 
beetle tribes are well equipped to hold their 
own. Strong wings and swift feet make 
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rs How different 
!4 . they are -and yet 
‘“s they all are 
beetles I There 
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it includes about half 


of all living insects. 
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well look for 
cover if you 
saw this great dragon 
coming toward you full 
tilt. It is the male 
Hercules beetle, six 
inches long and pro- 
vided with a pair of 
pincers that could give 
one a terrible nip. It 
lives in Brazil, and is 
one of the largest of 
all insects. Here it is 
shown with its wing 
cases raised and its fly- 
ing wings outspread. 








The cherry curculio, 
below at the left, is a 
wretched little beetle 
that makes a cut 
in young cherries 
when they are 
about the size of 
a pea and leaves 
an egg in the fruit. 

You don’t need the 
the picture at the right to 
tell you what happens. 


The demon at the right 
is the boll weevil, a 
beetle that has caused 
the loss of millions of 
dollars to cotton growers. 
One pair may have nearly 
13,000,000 children in a 
season, enough to devour 
a whole crop. In reality 
the boll weevil is very 
small, but its size here 
is quite in proportion to 
the harm it does. 


*1 
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many of them equally at home in the air and 
on the land. They have armor-plated suits 
to protect them; useful tools and weapons 
to serve them on all occasions. Beetles 
knew how to dig and fight long before we 
did. The lowly little 
creatures even fore- 
stalled us in the 
use of artificial 
illumination . 

Ages before 
man first dis- • ‘ 

covered how ft,; V 

to make a j 

light, certain ^ , 

little 

were already 
in the habit 

up ; 

lamps 

as d'nr;;bt failed. 

In England and 

in fhp south of an 

m me souin oi ^ppi^ 

Europe, on soft holes about the size 
• 1 . of a pencil, you may 
summer nights, know that the apple 

glowing sparks tree borer has been at work. It is a stylish- 
, . ^ u 1 looking brown and white insect that lays its 

^shine out here and eggs in a hole it makes in the bark of an ap- 
there under the pl® tree. The egg hatches into a yellow grub, 

, , 1*1 4^* which begins at once to tunnel into the tree and 

nedgerows, like tiny eats its way along for two years, sometimes going 
fairv liirhts If von through the trunk. Just before it is time for 

® . 1- ' ** 1 ® * pup*! it tunnels to the surface, plugs 

touch one it disap- up the opening with sawdust, and goes to sleep in its 
if f>if‘ chamber. When it awakes, it crawls out into 

pears, as ii ir e world a full-grown beetle like its mother. No 
fairy of the lamj) C'^re is known for this pest, which kills many an apple 

tree. 


closely related to the furry skipjacks. On 
hot sultry nights the dark forests are ablaze 
with the flashing green lights of thousands 
of the little insects as they joyously dance 
and chase one another in the air. 

There are fireflies, too, in North America 
and in the Far East, while in Southern Eu- 
rope thousands of small luminous beetles 
sparkle like diamonds as they cluster on the 
dark trees and bushes on hot nights, or 
Hash like shooting stars through the air. 

Though beetles seem humble enough to 
us, they are among 
Mother Nature’s fa- 


vorite children. 



had switched olT 

her light. Nothing is then to be seen but 
a queer little beetle called a ‘‘glowworm.” 
She is certainly no beauty, for although 
she is a full-grown beetle, she has no wings 
or wing cases, and looks much as she did 
when she was merely a beetle grub. Like 


Uke "to mitter.' Ho done So ^vell by 

ch kills many an apple them that they can live 

everywhere, on any- 
thing, and thrive. It is this marvelous power 
to survive that one author comically de- 
scribes: 

“When the Moon shall have faded from 
the sky and the Sun shall shine at noonday 
a dull cherry red; and the seas shall be 


Peter Pan she has never grown up! But 
no matter. Each summer night she lights 
her lamp and waits patiently for visitors 
to come and cheer her; arwd guided by her 
beacon, the little male glowworms, who 
have wings, come flying from far and near 
to pay their court to the “lady of the lamp.” 

Most wonderful of “living night lights” 
are the fireflies of South America and the 
West Indies. Although they are called 
flies, the luminous insects are really beetles. 


frozen over, and the ice-cap shall have crept 
downward to the Equator from either Pole, 
and no keel shall cut the water, nor wheels 
turn in mills; when all cities shall long 
have been dead and crumbled into dust, 
and all life shall be on the very last verge of 
extinction; . . . then, on a bit of lichen, 
. . . shall be seated a tiny insect, preening 
its antennae in the glow of the worn-out 
Sun, representing the sole survival of animal 
life on the Earth — a melancholy bug.” 
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Reading LJnit 

No. 8 

INSHCT FIDDLERS AND MASQUERADERS 

Nofr: For basic ia format ion For statistical and current facts, 

not found on this paf^c, consult consult the Richards Year Book 
the general Index, V oL /j. Index. 

Interestinj^ lutets Explained 

How the locust makes his music. The cannibalise ic mantis, 3 ^50- 
3 - 345-47 51 

How baby ^grasshoppers resemble I.eaf insects that are invisible, 3 
their parents, 3—348 3 c; 2 

Oickets and mole crickets, 3- Insects that look like sticks, 3^ 
348-49 332 

Roaches and earwd^js, 3 355 

Things to Think About 

What part of its body enables an How may insects be invisible 

insect to “sint^”? even when you look at them? 

How does the mantis catch its Why are roaches disliked^ 
prey ? 

Picture Hunt 

Where is a cricket’s ear located? Why are katydids often hard to 
3 34 h find? 3—350 

How does a baby ^nisshopper W hat insect holds its lejzs^s if in 
grow? 3-347-48 prayer'-^ 3-355 

R el ated i\I uteri al 

What insects carry the germs of munity? 3-367-08 

disease? 3“3^o-65 \\ hat insects arc called incor- 

What experience with insects al- rectly “locusts"? 3 

most wiped out a young com- 

Teisure-time Activities 

project no. I : Capture a feed them fresh grass daily. See 

praying mantis, put it in a large how they moult, and preserv’e the 

jar, and feed it a live grasshopper. empty case for display. 3 -547-48 
Watch what the mantis does. 3- PROJEC^T NO. 3: Capture a 

^ . large grasshopper and study its 

PROJECT NO. 2 : Capture a flying wings, and its ears which 

few young grasshoppers. Place are found behind the base of the 

them in a covered glass jar and hind legs. 

Summary SteUement 

Grasshoppers, locusts, katy- are hatched, though just at first 
dids, mantids, crickets, roaches, I hey lack wings. They cast off 

earwigs, stick insects, and leaf in- their old shells as they grow 

sects are all related. They all re- larger, 

semble their parents when they 
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Our model shows the interesting little mole cricket does, and lives on roots, earthworms, and larvae, 
greatly enlarged. It lives along the edges of ponds and Those strange paddlelike affairs behind and below its 
ditches, where it digs winding burrows, as the mole eye are really its foreleg adapted to digging. 


INSECT FIDDLERS AND MASQUERADERS 

Small Musicians That Make Merry All Day Long and Insects 
That Dress to Look Like Leaves or Sticks 


NSKCTS may be* small folk but the^y 
often make a surprisingly big noise 
in their own little world. 

All through the hot days of summer and 
early autumn, we hear them cheerily hum- 
ming and buzzing, chirping and drumming 
up and down the countryside. ]k‘es, Hies, 
and beetles all help to swell the merry chorus 
of ])usy little creatures rejoicing in the 
warmth and brightness of the sunny hours. 
Loud above them all rings the shrill chirping 
of the locusts, grasshoppers, crickets, and 
katydids, for these long-legged, acrobatic 
insects are the most famous musicians of 
the insect world. 

All through the day, and through the 
nights as well, the lusty fiddlers keep the 
concert going. In the fields and meadows 
the grasshoppers trill; along the dusty lanes 
the locusts shrill and “clack^'; and in wood, 
garden, and orchard, crickets chirp and 
katydids repeat over and over again, “Katy- 
did, she-did-shc-did, Katy-did-she-didn^t!’’ 


Now. although it seems a strange thing 
to say, all these noisy insects arc really 
dumb They do not “sing,^’ for no insect 
is abli to make sounds in its mouth or 
throat. Locusts, grasshopj^ers, and their 
nearest relatives are not choristers but 
orchestral performers, and their musical 
instruments are their long hind legs and 
their stiff wing cases. Crickets, green 
meadow grasshopix^rs, and katydids per- 
form by raising their wing cases and rubbing 
them briskly together. One wing case has 
a sharp edge, while the other is like a file; 
and with this arrangement the little musi- 
cians are able to produce a shrill, chirping 
note. 

The locust has a more complex instru- 
ment of music. On the broad, flat thigh of 
his long him! leg he has a row of small 
knobs, like a row of beads. When he is 
in a mood for a little music, he draws his 
leg rapidly backward and forward across 
the rough edge of his wing case, just as if 
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Photo by Aiuencan Aluuouiu of Natural Iliatory 

How long do you suppose it would take you to guess that the spot the arrow is pointing to, on this greatly 

enlarged cricket’s leg, is really the insect’s ear? 


he were playing on a fiddle. Only 
the male insects are gifted in this 
way. The females have no musical 
instruments. Ilut they seem greatly 
to admire the chiri)ing of their mates, 
who never tire of showing off t<' at- 
tract their attention. 

Musical in.sects have more than one 
accomplishment. They 
are the champion long 
jumpers of the insect world. 

If we could leap as far, in pro- 
portion to our size, as some of the 
locusts and grasshopj^ers, we should 
need no automobiles or airplanes to 
take us about the country. In 
a few hops we could cover the 
groundas quickly as Hop-o’-My- 
Thumb in his seven-league 
boots, and be able to bound 
over trees and buildings with 
the greatest case! 

All chirping and leaping 
insects have wonderful flying 
wings. They are semicircular in 
shape, and open and close like a 
fan. When not in use they lie 
neatly folded in long, straight 
pleats under the protecting fore 
wings, which are much less deli- 
cate in texture. Many of the 
flying wings are most beautifully 
colored and marked in all sorts 
of startling ways. But the fore 
wings are less remarkable. They 
are usually of some shade of green 
or brown which tones so well with 
the color of the soil or foliage on 
which the insects rest that it is 



Photo by CoroelU Oarko 


])y no means easy to see the cun- 
ning little creatures until they 
betray themselves by taking a sudden 
flying lea]) into (he air. Even their 
shrill chir])ing does not always give 
them away, for a cricket or a grass- 
hoj)per is a clever ventriloquist. He 
can til row liis ‘voice^^ in all sorts of 
directions, and it is often quite a puzzle 
to tell exactly where the sound is 
coming from. 

I'hc common Ameri- 
can locust is a line fel- 
low, fully three inches 
long from head to tail, with a 
refldish-brcnvn body, marked 
with a yellow stripe all along 
its back, and clear, transpar- 
ent hind wings. It is .some- 
times very troublesome in 
devouring the crops, but it is 
not nearly so bad as its ter- 
rible cousin, the “migrat- 
ing locust,” whose destruc- 
tive ways we shall learn 
presently. 

The Carolina locust 
is another species com- 
mon all over the United 
States and Canada. It is 
nearly two inches long, 
pale yellowish or reddish 
brown in color, and has 
handsome black flying wings 

Here is the green locust. Csn you mske 
out his music box, which he always 
carries about on his back and loves to 
play on warm summer afternoons? To 
create its far-reaching sounds he lifts 
one wing just a trifle and vibrates it 
rapidly against the other. 
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with a broad yellow border ornamented with 
clusters of dusky spots. This locust is fond 
of hovering in the air a few feet above the 
ground and making a loud “clacking” noise 
by scraping the edges of its wing cases across 


odd, sharply pointed little face. Other tiny 
locusts, less than half an inch long, hop and 
skip about in swampy meadows and around 
ponds and streams, where their wee dark 
bodies are practically invisible on the muddy 
ground. 



makes a loud, rattling sound Insects, like children, 

with its wings as it dies. It is outgrow their clothes, arc pink laced with black, and his 
. .1 Ttr- • • • The grasshopper has five • w 

quite common in the Mississippi different suits in the ilymg wings arc a blazing scarlet 

Valiev, and is a very fine insect with black borders. As he hurls 

indeed, with its bright coral-red one of them has had to himself through the air he must 
wings that gleam splendidly when shed. look much like a flower that 


the light .shines through them in flight. 

Other handsome locusts have clear yellow 
wings, or red and yellow wings with black 
or dusky marks and borders. But there 
are a host of dull little locusts all up and 
down the country who are not so fond of 
flying and leaping as their more gaily colored 
cousins, “Safety first” is their motto. So 
they hide themselves as much as possible 
aiad are never known to show off. 

The short- winged yellow locust of the 
eastern states is more often heard than 
seen. It spends most of its time tumbling 
and dodging about among tall grasses, where 
its natural enemies, the birds, cannot easily 
distinguish its tiny dull-colored body and 


has taken leave of its stem. 

Some of the Soutli African locusts wear a 
kind of spiked helmet, all covered with 
.spines and prickles; and the head of a tiny 
Indian species is covered by a huge peaked 
cap. Strangest of all, perhaps, is a large 
South African locust that looks exactly as 
if she were made up for a fancy-dress ball. 
We say “she” because it is the lady locust 
who is dresseil in this way; her mate is more 
modestly attired in plain green. The gen- 
eral coloring of the strange insect is a bright 
apple green, relieved with silvery-white 
stripes and splashes edged with bright 
magenta. She has magenta patches on 
her face, as well as a large number of small 
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white lumps, like tiny pearl beads, each 
encircled by a mauve ring. Surely if this 
lady attended a grasshoppers’ ball she would 
be awarded a prize for her startling fancy 
costume! 

Locusts and grasshoppers are so much 



i 


Photos by C'ortiHiu ( 'Urkf 

alike that they are often confused. Bui 
there is one sure way of telling which is 
which. True locusts always have short, 
stout feelers, while grasshoppers, crickets, 
and katydids have long, wavy ones, often 
'ike silken threads. Locusts arc sometimes 
called ‘‘short-horned grasshoppers.” 


all their splendor; at last they are able to 
fly and join in the concerts. 

The crickets, as a rule, are rather dull- 
looking insects. The tree crickets are a 
pale greenish white, but house crickets and 
field crickets have mostly black or brown 
At the left is a wing cases which bend 

bMndiwwsJSof si'le when 

clothes. His cast- closed and cover the 

““ inlhi oviT" little f’-'-ature like the 

lid of a box. 
They have 



Queer Places for Ears 

(irasshoppers, both short-horned aiul long- 
horned, do not go through the same wonder- 
ful changes as butterflies, bees, beetles, and 
flies. Young grasshoppers are never grubs 
or chrysalids. When they break through 
their eggshells and come out into the big 
world for the first time, the wee creatures 
are already very much like their parents. 
But they have no wings. So although they 
can hop and skip about and munch green 
food with their tiny jaws, they can neither 
fly nor chirp. But they can listen to the 
music of their elders, for locusts and grass 
hoppers can hear very well, though their 
cars are in the most unusual places, where 
you would never expect to find them. 
Locusts have ears on their backs, and long- 
horned grasshoppers, crickets, and katydids 
have ears on their front pair of legs, just 
below the knee joint! 

The young insects change their skin sev- 
eral times while they are growing up. Then, 
after the last moult, their wings appear in 


bright eyes and loud voices that are heanl 
chiefly at night. For crickets arc shy insects 
and seldom stir from their homes in the 
daytime- though the field cricket is fond of 
sitting just inside the doorway of his under- 
ground living room and chirping away 
through the warm summer days. 

The Cricket on the Hearth 

The “cricket on the hearth” is a native 
of Luroj)e. But many years ago some of 
the cheerful little insectF migrated to 
America and Canada and made themselves 
thoroughly at home in their new countries. 
They take up their abode in our dwellings, 
where they hide away behind stoves and 
hot-water pijx^s in the day and come out 
to cheer us with a song when it is abojit 
time to go to bed. 

The mole cricket is quite unlike the other 
members of the cricket family. He is a 
large insect, about two inches long, with a 
broad, flat back, and is dressed in a suit of 
velvety brown. You do not often see him, 
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IMiulo by Cornelia Clarko 

The uKe cricket, on the right, is being courted. 
Her lover, with wings erect, is singing to her in his 

for like his namesake the mole he sjicnds 
his days below ground; though he often 
c\)nies up in the evening to sit at the mouth 
of his burrow and chiri) in the true cricket 
• style. 

Feet Made for Digging 

The mole cricket has not such long hind 
legs as the crickets that live in the u{)per 
world, and he crawls about instead of 
lea|)ing; but he has Nery sturdy front legs, 
and his forefeel, which are sha])e(l like tiny 
hands, are armed with sharp claws. I'liis 
strange cricket lives in damj) places where 
the ground is soft and easy to burrow’ into, 
lie digs his way with his shar[), strong 
claws through the soil, just as a mole does, 
throw’ing up a little ridge of earth as he 
goes along hunting for earthworms, grubs, 
and the tender roots of plants. 

'Phe mole cricket is a good mothei She 
lays a few hundred eggs in a co/y under- 
gtt)und nursery and guards them uiUil her 
babies hatch out. Kven then she stays with 
her young and feeds them until they have 
come safely through their first moult. Then 
she evidently considers that the children 
arc old enough to look after themselves. 
The youngsters stray away, and each tiny 


loudest tones -and they are very loud indeed. Of 
course she is listening through the ears on her legs. 

mole cricket sets to w^ork to dig a tin\’ 
burrow in the ground for itself. 

Grasshoppers and katydids are much 
brighter-looking insects than the sad-colored 
crickets. Some have narrow wings and 
some have broad wings; but they are almost 
always of a pretty shade of green which 
blends with the leaves and grasses to w'hich 
the insects cling, and shields them from the 
sharp eyes of the inscct-cating birds that 
are always on the lookout for them. The 
wing cases of many of the broad-winged 
katydids are so wonderfully like leaves in 
shape and color and marking that it is al- 
most impossible to find the little creatures 
as thev rest among the leaves on bushes anil 
trees. Their hind wings are always clear 
and delicate. Some of the grasshopj>ers in 
tiopical lands have pale blue, rosy pink, or 
bright yellow wings, with a dark browm bor- 
der. When they are spread out ready for 
flight such wings look like i)leated dancing 
skirts. 

Insects That Dress Like Flowers 

Brighter still are the wings of the strange 
insects called mantids that live in the jungles 
of India and in the East Indies. They are 
so beautifully colored that they look like 
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flowers as they sway gently in the breeze, 
clinging to the dark green foliage of the 
tropical creeping plants. Some are so like 
rare and beautiful orchids that travelers 
have actually tried to “pick’^ them before 
finding out their mistake. 

Other mantids mimic green leaves, or 
brown and withered ones. To heighten 
the deception they , , 

have on their legs 

strange out- ‘‘"• 

growths that look ‘ 

like bits of crum- ‘ ' 

Others again are ' 

so long and thin ' ; 

and brown that ■ ^ 

they might easily ^ >■' ) 

pass for dry twigs. t,;'; ’ ' | 

So eager are these 
insects to escape 
notice that nearly ^ 

all of them are 
made up to imi- 
tatc their 
roundings 
closely as possible. 

No matter where ^ 
they live — inclus- 

ters of flowers, 'Hi 

among thick foil- ^ 

age, on the bark of ■ 

trees, or upon tall >. 

grasses — the man- .. 

tids imitate their 

homes and vary in U* V 

shape and color / 
the better to de- 

reive von “Katy-did, she<did, she-didi” sa 

^ And V<kt vail raiilM tiar«l1v UnA I 


hr 


Hour after hour the mantis will sit per- 
fectly still, with its big ‘‘neck'’ raised and 
its great forelegs held up before its face in 
an imploring attitude — as if it were trying 
to say, “Please don't hurt me; I am only a 
poor harmless beast." 

But the mantis is a humbug. It is not 
the innocent little creature it would seem 
. . ^ . to be. Its long 

upon its prey, and 
, . . . the poor victim is 
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ceivc von itaty-did, she-did, she-didl” says this oblong-wiiiKed katydid. • i .... 

^ \ And yet you could hardly find him, in spite of his loud voice, carried kicking 

mere is prob- for his pretty suit is just the color of the ear of grain he is and striiErglinff to 
ably no more ex- standing on. J 


txaordinary-looking creature or more cunning 
actor in the whole of the insect world than 
a mantid, or mantis. The front half of its 
body is so long and thin that it looks like 
the neck of a giraffe. It has a queer hammer- 
shaped head, a triangular face, and absurd 
bulging eyes. Its two hind pairs of legs are 
long and spidery; but the front legs are 
enormous and are always kept doubled up 
when the insect is sitting down or moving 
about. It holds them up as if they were arms. 


the mouth of its 
cajitor, who calmly proceeds to bite pieces 
out of it as if it were a biscuit! 

Mantids Are Cruel Cannibals 

Mantids seems to take a positive delight 
in their cruel sport. They will go on killing 
one insect after another, taking a few hasty 
bites out of the victims, and then dropping 
them on the ground. They are quarrel- 
some, too. If two of the creatures happ>en 
to meet they are almost sure to start fight- 
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ing. They lash out vi- M you have ever 
. , • 1 1 • 1 n read Dickens’ ^ 

ciously with their deadly pretty story of “The Cricket on ^ \ 

legs and try their best to 

^ 1 1 » 1 faithful the little fellow m the 

cut each others heads oval can be at cheering an Eng- 
off; and when one sue- with his hearty song. 

ceeds in conquering the other, it at once The Greeks called it the “diviner” and 


ceeds in conquering the other, it at once 
makes a meal of its vanquished enemy. 

The Praying Hypocrite 

The lady mantis is just as savage in her 
ways. She is bigger than her mate, and 
if she is annoyed with him, she is as likely 
as not to kill him and eat him on the spot. 

One of tlie most famous of these uncanny 
insects is the praying mantis of Sou hern 
Eurojx; — rather a dull-looking creature about 
two inches long. In olden days, before its 
real character was discovered, people be- 
lieved it to be a saintly and highly gifted 
little creature. When it folded its forelegs 
it was supposed to be praying; and an old 
monkish legend tells us that it sang hymns 
when ordered to do so by St. Francis Xavier. 


believed that it could foretell coming events, 
while the peasant people in many countries 
declared that if a lost child asked a mantis 
to tell him the way home, it would raise 
one of its forefeet and point oqt the right 
direction. 

Mantids are mostly found in hot countries, 
but there are several species of the queer 
insects in the southern states of America 
and in the Mississippi Valley, where they 
may sometimes be seen standing motionless 
in the corner of a windowpane, keeping a 
hopeful eye fixed on a buzzing bluebottle. 

Quite as strange as the mantis, though 
not quite so barbarous, are the leaf insects 
and the stick insects — or “walking sticks,” 
as they are often called. 
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Leaf insects are natives of India and other 
countries in tlie Far East. They are so 
amazingly like the leaves on the trees and 
bushes on which they live and feed that the 
natives of East India firmly believe they 
are really leaves which in some magical 
way have grown heads and legs! 

The great green leaf insect is very broad 
and flat, and in 
shape and color is 
exactly like a large 
green leaf. Even 
the markings on 
its wing cases imi- 
tate the veining 
of a leaf, while its 
legs might be small 
leaflets or broken 
pieces of leaves ar- 
ranged round its 
sides. It is a slow- 
going, sleepy sort 
of creature, spend- 
ing its days ])eace- 
fully munching 
the leaves around 
it and seldom 
wandering far 
from home. It 
never kills and 
eats other insects, 
as the mantids do, 
or interferes in 
any way with its 
neighbors. Yet 
strange to say, if 
two leaf insects 
are shut up in a 
box together with- 
out any real leaves 
to feed on, they will often absent-mindedly 
nibble pieces out of each other’s legs and 
wing cases instead. 

Other leaf insects arc brown instead of 
green, and look crumpled and withered like 
the dead and dying leaves all about them 
on the trees. Unless you happened to see 
one of these leaf actors taking a sly bite 
at the dry foliage, you would surely 
never guess that the leaflike thing was an 
insect. 

While the leaf insects are broad and flat, 


their cousins the stick insects are long and 
thin — so thin sometimes, j)oor things, that 
they arc mere skeletons. 

Nature’s Greatest Mimics 

The odd creatures arc the most famous 
actors of the insect world. They mimic 
sticks and plant stems and twigs in the 

most extraordina- 
ry manner. Tho.se 
that imitate twigs 
are bent and 
twisted just as 
real twigs are; 
some even ai)i)ear 
to have patches of 
mould or tufts of 
moss growing on 
them to make 
their resemblance 
to dead twigs more 
l)erfccl. Others 
that live on thorny 
plants are covered 
with s})ikcs and 
j)ri(:kles. 

All the stick in- 
sects arc timid. 
They do their very 
best to escape no- 
tice by assuming 
rigid attitudes and 
keeping ])erfeclly 
still from morning 
until night. Hut 
wdien daylight 
dies, the sham 
sticks and tw'igs 
suddenly come to 
life- as if they 
were enchanted creatures released from a 
magic spell by the setting of tlic sun. With 
slow and cautious footstei)s they move like 
specters about the trees and bushes, hastily 
nibbling at the leaves as they go. The poor 
things are very hungry. And no wonder! 
They seldom dare to feed in the daytime for 
fear someone should discover what impostors 
they arc. So they make the most of the 
hours of darkness to eat all they can, but at 
:?unrise back they all turn to sticks and 
twigs again! 





Photo by F Mi 

In spite of all appearances this is an insect, one of the many 
that get themselves up to look like a leaf. 
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Most of these strange insects live in hot, 
tropical lands. In the patches of long 
grass that crop up here and there in the 
great African forests, you may find the 
cunning grass-stalk insects. That is to 
say, you may find them if you can! For 
although there may be one of them on every 
other grass stalk, very few travelers in the 
grassy jungles are sharp enough to discover 


with autumn tints of gold and brown and 
red; and the insects change color in exactly 
the same way. 

That insects should change their toilets 
to suit an occasion at first seems most 
mysterious; but since the queer creatures 
feed entirely on grasses, it may be that the 
color of their food causes the surprising 
transformation. 


them. They are so exactly like wisps of 
dried-up grass that 


you might take one 

'•w' ^ ^ 

up^ in your hanej, ‘■•4, 

that it was an insect. ' \ ' i f Jr 

The cunning creature p' I ^ 

still and never betray j * ¥ iX i FT. 

itself^ by moving so , 

time of this stick in- 

sect is to clasp a tall Mf 

pole — its forelegs ^ 

stretched straight out DunSan 

in front of it to form insect which is hiding here in 


In South America and in Australia many 
stick insects grow to 
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an unbroken line. 

The four back legs stand out at odd angles, 
like forks from the grass, and the insect's 
broad head passes for a knob in the stem. 
Really the animal stalk and the vegetable 
stalk are so alike and so mixed up together 
that you must be clever indeed to tell which 
is which. 

Insect Color Artists 

Another strange thing about these insect 


plain view? 


- .jrTf an enormous size. 

’ Some are eight or 

' Hj II nine inches long an<I 

\ i as thick as a man's 

^ thumb. Such gigan- 

t ‘'walking sticks" 

I M ' often do a great deal 

^ of harm in the Aus- 

I tralian forests, where 

I ' ^ they sometimes strip 

I m:%; the gum trees of 

^ nearly all their foli- 

>2' ^ Only a few of 

« smaller kinds are 
lound in North 
¥ America; they live 

and usually pass un- 
noticed. In the au- 
Dtjvhich is hiding here in tumn the stick insects 

drop their eggs upon 
the ground. The tiny things look just like 
the seeds of plants, and few people would 
suspect what they really are. Each egg is 
like a little box with a close-fitting lid at 
one end. When the baby stick insect is 
ready to come out of its box, it pushes the 
lid open, and a queer little thing that looks 
more like a tiny bit of black thread than 
anything else makes its appearance and stag- 
gers about on its absurdly thin legs. 


actors is the way they change their color 
according to the time of year. Just after 
the African rainy season, fresh blades of 
vividly green grass spring up on the forest 
clearings — and then all the grass-stalk in- 
sects will be vividly green to match. But 
the hot sun soon dries the grasses and turns 
them yellow; so the grass-stalk insects turn 
yellow too. Later on the grasses are tinged 


The Impudent Cockroach 

All the American stick insects are wing- 
less, but many tropical species have delicate 
gauzy wings and fly from tree to tree late 
in the evening. When the insect is resting 
in the daytime its wings lie pleated in long 
straight folds so close against its body that 
they hardly make a difference in the outline 
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of the “walking stick.” These wings are but this scldon 
not protected by wing cases as the wings The large, 
of locusts and grasshoppers arc, for a stick at the tail end 
insect^s wing cases arc too small to be of doubt useful i 
much use. However, the outer fold of the to treat it wi 
flying wings is stiff and strong and when though they a 
the wing is closed, covers the more delicate sharp nip, the) 
folds, like the outer stick of a fan. away the carwi 

The wings of the stick insects — when neath its very 
they have any — are fan-shaped like the wings arc so la 
wings of the locusts and grasshoppers. So lengthwise the 
are the wings of the leaf insects and mantids. them up in or 
And for that reason all these i 

insects are classed together — 

and called “straight- 
winged” insects. 

Those unpopular 
insects, the cock- 
roach and the earwig, 
are straight-winged I 
insects, too. No one 
has c gv/v>*i word to 
say for the cockroach. 

It really is a most un- 
I)leasant creature. As if it 

knew how much it is disliked, riioto liy American MuNoum of Natural Ilutory 

it scuttles away on its long This is the praying mantis, which as- 
r, u, sumes an attitude of prayer while it 
legs in no end of a hurry watches for its foid. 

whenever it sees anyone com- 
ing and hides its ugly head in the first dark them is to lea^ 

hole or corner it can find. The cockroach is few moments, 

often called a “black beetle.” But this is But it is hard 

quite wrong. The insect is not a beetle at of focxl that 

all and it is not black, but a dark reddish They have bee 

brown. Although it is such a dingy-looking emery paper a 

thing, the common cockroach has some Such palatable 

aristocratic cousins living in eastern lands, render unfit fo 

'^Fhey are really handsome. They arc always it a disgusting 

dressed in velvety black coats ornamented stance secretei 

with large creamy spots or broad orange They probably 

bands, while a few tro]ncal cockroaches are beings, and lal 

a pretty pale green. that they earn 



Do Earwigs Get in Our Ears? 

The earwig is certainly not an attractive 
insect, but it is quite harmless, and is not 
so eager to crawl into our ears as some 
people suppose. The fact is that the ugly 
little beast Very much dislikes the light, and 
if by chance it finds itself abroad while the 
sun is shining, it will hurriedly squeeze 
into any dark hole or crack that is handy — 


but this seldom happens to be a human ear. 

The large, somewhat alarming pincers 
at the tail end of the earwig’s body are no 
doubt useful in persuading other creatures 
to treat it with proper respect. But al- 
though they are capable of giving a fairly 
sharp nip, they are chiefly used for packing 
away the earwig’s delicate hind wings under- 
neath its very stout wing cases. The hind 
wings arc so large that after they arc folded 
lengthwise the earwig is obliged to double 
them up in order to make them fit neatly' 
under the other pair. 

~ However much we may dis- 

like earwigs we must 
admit that the ear- 
wig is a good mother. 
Unlike almost all 
other insects, she 
guards her eggs until 
they are hatched, 
and for some time 
she takes care of the 
little earw'igs like a 
fussy mother hen with a 

im of Natural Ilutory brood of young chicks, 
mantis, which as- Both cockroaches and ear- 
°it8**food^ refuse, and the 

way' to keep a house clear of 
them is to leave nothing around, even for a 
few moments, which is likely to tempt them. 
But it is hard to find anything in the shape 
of focxl that w’ill not tempt cockroaches. 
They' have been known to cat blacking and 
emery' paj^x^r and other unlikely' substances. 
Such palatable food as they' do not eat they 
render unfit for anyone else by' leaving upon 
it a disgusting odor that comes from a sub- 
stance secreted by' glands on their backs. 
They probably spread disease among human 
beings, and lately' scientists have discovered 
that they carry cancer among rats and mice. 
Tn the Eastern United States a small yel- 
lowish-brown fellow' known as the German 
cockroach or croton bug is a great nuisance 
in houses. He takes his name from the fact 
that he became very numerous just after the 
water system from the Croton dam w'as in- 
stalled in New York. He may be kept away 
by the use of roach paste or by sprinkling 
borax or powdered sodium fluoride in all the 
cracks. 
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Reading Unit 
No. 9 


THE HORRID HOUSE E'EY 

\otr: For haste htjormation For statist n al and current j acts , 

not found on this pa^<\ coftsult attisttlt the Richards V earhook 

the general Index, Vol. iff. Index. 

interesting Facts E xpUtined 

How to flistiiiL^uish true flies from The life story of mosciiiitoes and 
other insects, 3- >57 gnats, 3-300-62 

Why house Hies are dangerous, 3-- Crane Hies that leave their legs in 
35 7 your hands, 3 363-64 

The rate tjf population growth in Fierce drone Hies and robber Hies, 
house flies, 3-358-59 

Habits of the house fly, 3 -358 The African tsetse fly, 3- 365 

Filings to Think About 

Why should house flies be de- dangerous than the males-' 

slroyed? W^hat enables baby gnats to 

What would happen if flies were breathe in the water''' 

not held in check? Why are certain f>arls of Africa 

Why are female mosequitoes more dangerous to man? 

Picture Hunt 

What disease germs may be car- foot? 3-361 

ried by house flies? 3—357 Where do wigglers spend their 

What habits of the house fly days? 3—363 

make it a menace? 3 35 A How can a farmer keep flies down 

How do germs stick to a fly's in number? 3—364 

K elated ]\1 aterial 

How can a man, like a fly, stick of the Panama Canal? 7—307 

to the ceiling? i-453 What did Dr. Reed do for man- 

What connection was there be- kind? 2-388 

tween insects and the building 

Eeisure-titne Activities 

PROJECT NO. i: To study the water in an empty tank, which 

life history of the mosquito, scoop should be covered with cheese- 

up some water from a stagnant cloth to prevent the escape of 

pool with a dip net or in.spect rain mosquitoes, 3—363 

barrels for wigglers. Put the 

Summary Statement 

Flies are insects with two food or in milk. Cleanline.ss, and 

wings. Since the house fly breeds proper garbage and sewage dis- 

rapidly in human and animal ex- jxisal will help us cut down the 

cretions, it may pick up the germs fly population, 

of typhoid and deposit them on 
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Kill him! Kill him! He is the terrible 
house fly, as he looks in a greatly enlarged 
model in the American Museum of Natural 
History. He and his kind cause thousands 
of deaths every year. He can keep the 
germs of typhoid alive in his body for 
twenty-eight days, and carries on his filthy 
legs the germs of many another deadly 
disease. 



li,\ iiioncuri MtiHeum nf Natiir.il Hu 

The HORRID HOUSE FLY 

And the Dangerous Mosquito, Which Kill More Men 
than the Worst Wars Do 


0 HEN is a lly nol a lly? Perhaps you 
will say, “When it is a fireily.” Bui 
those little beetles are not the only 
creatures that are wrongly called “flies.’’ 
So that answer won’t quite do. 

No, the best answer to the riddle would 
be, ‘‘When it has four wings.” 

Fireflies, butterflies, dragon flies, May 
flics, and caddis flies, for example, all have 
four wings; so they are not true flics. True 
flies never have more than two. 

Flies are the only insects that have only 
a single ])air of wings, though beetles and 
bifgs use their first pair merely as wing 
cases to protect the hind pair. Where we 
might expect to find a second pair of wings, 
a fly has two small knobs fixed on the top 
of short, slender stalks that look like two 
little pins stuck into its back. These curious 
objects are called “balancers”; and although 


they (in nol look as if they could be of any 
use, they arc really most necessary to the 
insect, for if they were clipped off it would 
not be able to lly. 

'Fhere are hosts of these two- winged in- 
sects dancing and bu/./.ing and crawling 
about all over the globe. Although some 
of them are friendly and useful, most of 
them arc anything but good for us. 

The common house flics that buzz up 
and down the windowpanes and fall into 
uncovered milk jugs aiul jam dishes are not 
the harmless little insects they were once 
supposed to be. They are really dangerous 
creatures and behave so badly that w^e must 
not allow them to make themselves at home 
in our houses. They make trouble wherever 
they go by carrying the germs of typhoid 
fever and other infectious diseases on their 
feet and their hairy little bodies. 
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Fortunately it is not dilTiciilt to get rid 
of the little pests. They thrive in manure 
and offal and rotting things. So if our 
houses and streets are kept as they should 
be, and no dust or decaying rubbish is 
allowed to accumulate, house flies and 

various other 
harmful little 
creatures soon 
die out. 



A fly has no jaws, so it cannot chew. It 
sucks up its food through a queer little 
trunk, or proboscis (pr6-b5s'ls). On the 
end of its trunk is a cushionlike sucker. 
When you see a fly working away with this 
sucker at a grain of sugar, it is really en- 
gaged in dissolving the sugar — turning it 
into syrup in order to lap it up. 

When the fly has finished its meal it pro- 
ceeds to “clean u[>,’^ for it is most careful 
. about its toilet. 

if it were washing 
its hands, smooths 


Ifonly two 
or three flies 
contrive to 
establish 
themselves 
anywhere 
the place y 


11 



will soon be swarm- / v little gru 

mg with the trou- gorge its 

blesome things casts its 

, ^ ^ five days 

unless prompt and turn 

measures are taken to destroy them. ®*yj“**e 
For every female fly may lay five or or four <j 
six batches of eggs in a single season, 
each batch containing over a hun- kinds of 
dred eggs. From these eggs, in a few go^t*? 
hours, wee white legless grubs are crammo< 
hatched. They feed and grow, turn 
to pupae (pu'pc), and come forth as our food 
winged flies, all in the short space ^ 

of ten or twelve days’ time. The new flies 
lay eggs in their turn — and so the tale goes 
on. So quickly do the worrisome insects 
multiply that before the summer is over 
every female house fly may be a great-great- 
grandmother and have more descendants 
than we could count! 


PhbtoR hy Ain««rican Munnuiii of N'Hlural lliHtory au 14 .. 

(Wha Clarke WlOgS, aiK I 

Here are pictures of the house fly at four brushes its eyes 
stages in its death-dealing career. In the with the tufts of 
little round circle are six of its eggs, greatly ^ i • ..i 
enlarged. They are always laid in some hne bristles on 
kind of filth — the worse the better. In from slender little 

eight to twenty-four hours the disgusting 

little grub, or maggot, shown enlarged in legs. It twists and 
the rectangle, has hatched and begins to 4„,;rlc iic 
gorge itseU upon the filth. As it grows it ^^iris us ncad 
casts its skin twice. At the end of some about ill the most 
five days it is ready to seek a drier place 

and turn into the pupa which is pictured dslonishmg man- 
enlarged in the oval. In warm weather it ncr, just as if the 
will be able to step into the world in three i / 
or four days, a full-grown fly. In the^pic- head W'ere set on 
ture it is enlarged, but nothing could mag- ^ pivot — for the 
nify the harm it can now do. It eats all , ^ i .. i ... 

kinds of filA, lays countless eggs, and has short neck that 
a disgusting way of vomiting up its food ioinc fhp 
so that it may eat the more. It is literally 

crammed with poisonous germs. It m^ head to itS shoul- 
carry at least 7,000,000 of them about with j j thicker 
it, and leave 700,000 in every footprint on tniCKcr 

our food. It is one of our great causes of than a fine 
disease. Never let it live I thread 

Another remarkable thing about the fly 
is its enormous eyes. They are so big that 
they almost meet on the top of its head, 
leaving only a narrow strip of a face. No 
wonder it is so hard to catch one of the quick 
little creatures! 

The burly bluebottle has just as bad a 


358 


fit M 


WONDERS OF THE INSECT WORLD 



359 






WONDERS OF THE INSECT WORLD 


character as its cousin the house fly. It 
invades the larder at every opportunity and 
lays its eggs on any meat not put away in 
the ice chest, loudly buzzing all the time in 
the most impudent way as if it knew it was 
spoiling the food. The stable fly and the 
horsefly are no better. They worry horses 
and cattle by piercing the skin of the poor 
animals and sucking 
their blood, often 
making them quite 
ill. 

There are other 
flies that spoil cheese 
and ham and bacon, 
causing the loss of 
thousands of dollars 
every year. Still 
worse are the flies 
whose horrid little 
grubs devour onions, 
sugar beets, cab- 
bages, and useful 
plants of all kinds. 

But worst of all is 
the dreaded Hessian 
fly, a tiny blackish 
insect only a tenth 
of an inch long — but 
the smallest insects 
often do the greatest damage. A female Hes- 
sian fly lays her eggs on young wheat, and 
when the wee grubs hatch they drain away 
the sap of the growing plants, often ruining 
the whole crop. 

The Unladylike Mosquito 

Then there are the mosquitoes. No one 
has a good word to say for them. They 
are out to suck your blood whenever they 
get the chance, and raise jjainful bumj)S on 
your hands and face. Worse still, in trojneal 
countries they infect their victims with 
malaria. 

It is the female mosquito that does all 
the harm. Her long sucking tube is armed 
with a set of sharp, needle-like lancets; with 
this neat little instrument she punctures 
the skin of her victims before sucking their 
blood. 

The little male is harmless. He lives on 
nectar and the sap of plants and never 


attempts to drink your blood. You may 
know him by his beautiful feelers, which are 
like thick, bushy i)lumes, while those of his 
mate are simple threads with only a few 
short hairs upon them arranged in little cir- 
cles. 

There are many different kinds of mosqui- 
toes, and they are not all dangerous, blood- 
sucking insects. The 
harmless ones arc 
usually called gnats. 
They have shorter 
sucking tubes, live 
on the juices of 
plants, and do not 
hurt anyone, though 
they often make a 
nuisance of them- 
selves by dancing 
wildly round your 
head on warm sum- 
mer evenings. 

'riie life story of a 
gnat or a mosquito 
is like a real fairy 
story. Very early on 
a bright summer 
morning, with a shrill 
“jung! ping!” the 
little quick-winged 
gnat comes flying down to a (piiet pool. 
Lightly she rests uj)on the surface without 
even wetting her dainty feet, and quickly she 
lays one tiny egg after another right on toj^ 
of the water. She works very fast and before 
the sun is up she holds between her feet a 
mass of eggs all carefully glued together in 
the form of a tiny boat-shat)ed raft. 

Her work done, the mother gnat darts uy) 
into the air to s])end the rest of the summer 
day in merry dancing, leaving the cluster of 
eggs to float on the water. 

The tiny raft is waterproof, and so well 
shaped that it cannot sink or overturn. 
Kach wee egg in the cluster has a pointed 
top and a little trapdoor which is kept 
tightly shut to prevent the water from flow- 
ing in. 

All day long the tiny craft floats lightly 
on the water. Then, early next morning, 
Ij'c trapdoors open and all the gnat babies 
come tumbling out of their fairy boat. But 





I’hoto by Cornelin Clarke 


This miserable pest is the gadfly, or horsefly, that drives 
our four-footed friends to distraction. Here it is shown 
enlarged. 
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proportion to the 
harm it does, it 
would be much 


bigger still. 




Photo by Ainerinan Miiimiiiii of Naturnl llutiory 
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what odd little babies they are! They are and most wonderful t 

not in the least like their mother. They place, the strange lit 

have long bodies, no legs, big heads and shoul- ever. It bobs abou 

ders with stiff bristles sticking out like long stanlly rises to the s 

whiskers all around, and funny forked tails ply of air through tw< 

wdth one fork much longer than the other. on the back of its ht 
These queer little '‘wrigglers'^ spend most creature does not fe 
of their time hanging 
head downward in the 
water, all bunched up 

together as close as ^ ' 

can be. The tips of ' / 

their tails — which arc _ ^ 

really breathing tubes 

above the surface of 

the pool to take in /ir 

oxygen from the air. 

The little creatures 
jerk themselves about 

like acrobats, as they Amenoaa Museum of Natural Uiatory 

lash thp wafpr with model from the American Museum of Natural 

Ictoll LllC VVclLCl Willi TXiotrtrw atiAura fovrialA a# A ..1 ..... 


and most wonderful transformation is taking 
place, the strange little thing is as active as 
ever. It bobs about in the water and con- 
stantly rises to the surface to take in a sup- 
ply of air through two trumpet-shaped horns 
on the back of its helmet. The funny little 
creature does not feed any more. It can- 
not. The big helmet, 
which entirely en- 
closes its head and 
' shoulders, is tightly 

. / sealed up; so it would 

be quite impossible 
" for the i)uj)a to cat, 

even if it wanted to. 

'J'his stage in its life 
v soon pa.sses. Within 

that clumsy -looking 
helmet the head, the 
gauzy wings, and the 

slendW legs of the lil- 
:an Museum of Natural .1 . 

the Anopheles mosquito, ^ gnat are growing. 


.a:,ii LUC WCILCI wiiii History shows the female of the Anopheles mosquito. growing, 

their whiskers, sweep- which carries malarial fever. It is enlarged, of course, I'he time is near when 

ing invisible particles “> «>' the uglv water baby 


of food into their mouths. But they are 
timid little beings. If .so much as a shadow 
passes overhead, they all dive dowm to the 
bottom of the water, where they plunge and 
wriggle about in a state of the wildest com- 
motion. As soon as the trouble passes, they 
all come up again to crowd together, upside 
down, at the top of the pool, just as before. 

How a Gnat Grows Up 


the ugly water baby 
must leave the dark jkx)! where it has 
passed its infant days and rise, as a winged 
insect, into the sunlit air. 

When the thrilling moment of its escape 
arrives, the pupa rises for the last time to 
the top of the pool and pushes its big hel- 
met clear above the surface of the water. 

As it dries in tlie air the helmet cracks 
and splits, and through the rent the little 
gnat a{)pcars and stands, weak and trem- 


The queer gnat babies grow very fast. 
Like all young insects, they cast their skins 
from time to time — each time coming out 
a little bigger than they were before. If 
all goes well and they arc not gobbled up 
by some hungry monster of the pool, the 
little creatures will be full-grown in about 
ten days' time. Then they moult once 
more; but this time when they change their 
coats they change their shape as well. 

The Young Gnat Wears a Helmet 

The long-bodied, fork-tailed "wriggler'" 
disappears. In its place is an absurd little 
object that seems to be wearing a huge di- 
ver s helmet ! 1 he young gnat has, of course, 
become a pupa (pa'pa). But instead of rest- 
ing quietly, as most insects do, while its final 


bling, poised on its old pupa skin. 

“The quick-winged gnat doth make a boat 
Of his old house wherewith to lloat 
To a new life." 

But all is not yet safe. If it slips, the little 
gnat will be drowned, for it is no longer a 
"water baby." It stands quivering for a 
while on its old house while its wings dry 
and stiffen in the warm air. Then, taking 
courage, it darts aloft to join its sisters and 
brothers in a merry dance. 

Numberless little midges, punkies, and 
other wee flies that whirl in millions over 
the pastures and meadows have been water 
babies for the first part of their lives, living 
in pools and ponds, puddles and ditches until 
they were ready to take the air as perfect 
winged flics. 
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Above is the common Culez 
mosquito laying her eggs. Of 
course she is greatly enlarged, 
as are the eggs also in the 
picture at the right, where they 
are shown floating on the sur- 
face of the water. 



Although so many insects live in 
fresh water or pass some part of their 
lives there, they do not care for salt 
water and hardly any are to be found 
in the sea. An exception to the rule is 
the queer little long-legged tide-rock 
ily that runs about on the wet rocks 
on the seashore in California. It does 
not seem to mind being drenched by 
the salt sT)ra\', and llutters about, half 









When the mosquito’s eggs hatch 
out they are the 'higglers” of our 
standing pools, and if they were 
greatly enlarged would look like 
the creatures above. 

When the mosquito larva turns 
into a pupa, it looks like the ones 
at the left, though of course it is 
much smaller. 



When the adult mos- 
quito finally splits its 
pupa skin and rises 
from the water, it will 
look either like the 
male at the left or the 
female at the right — 
but of course it will 
be smaller than in 
the pictures. 





flying, half running, just out of reach of so graceful as his cousin, “the quick winged 
the full force of the waves. gnat.” He staggers about on his absurdly 

Old daddy longlegs, who often flics in long legs, tries to scorch his wings in the 

at the window to pay us a friendly visit lamp, bumps into things, and flops over in 
on a warm summer evening, is not nearly the most ridiculous way. Yet “daddy” is 
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quite a harmless person — although some 
people are terrified at the sight of the big, 
clumsy fellow. He neither bites nor stings. 
His trunk, which looks like a very long 
nose, is intended only for lapping up the 
juices of plants — not for sucking your blood. 

He Leaves His Legs behind Him 

The daddy's long legs seem very awk- 
ward to manage and arc so delicate that 




they are grown up. They are strange- looking 
wormlike grubs called “leather jackets" on 
account of their very tough skins; and they 
do a great deal of harm in pasture lands by 
gnawing the roots of grasses. 

Daddy longlegs is one of the crane flics. 
He has a great many relatives, some so 
small that they may easily be mistaken for 
miilges; but you may always know a crane 
fly by the curious V-shaped mark on its 
shoulders. 

The giant crane lly of California is the 
most distinguished member of the tribe. 
He can boast of being the largest of all true 
flies. He measures two inches in length 
and over four across his oiitsj^read wings; 
and as for his legs! three liner j)airs are 
seldom to he met willi in the insect world. 
I'he bright and graceful little llower flies 
that hover like 
tiny humming 

welcome 

to our orchards 

I'hotoB by roriiplia eilirWo iiuil Aiiiorirnn Mu'^eiiin of Natuntl liinlory ailfl gardcllS. 

irm. see that the Somc of thcSf' 
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I'faolc* by I iirbybyy'brby bub Aiibnyon M Nbliiral ll.biyy "Albl I 

t e curious fly, If you ever own a farm, see that the Somc of thes<' 

for if you catch a daddy by bamyard is neat, like the one on the flics, in their black and yellow 

the leg he will fly off leaving ” new^ pin!*Therc^is*no refuse*^for banded suits, arc so like small 
it in your hand and dance S^Verlo^ ButTyo"^r‘ easily 

away quite as merrily with- farm is littered and dirty, like the be deceived bv their looks if 
out it. That is why one so you did not notice that they 

seldom sees a daddy longlegs why your children should always had only a single pair of wings 
with his six legs all complete. be falling ill. -which shows at once that 

But a daddy’s long legs are not designed they are true flies. Others are very like bees, 
for dancing on windowpanes. They are and they hum and buzz and crawl in and 
intended for walking over grass, w^here they out of the flower cups just as real bees do. 
are really quite convenient. There “mammy Flower flies — or hover flies, as they are 
longlegs ’ lays her eggs, stabbing little holes sometimes called, from the way they hover 
in the earth with her sharp egg-laying tube in the air — feed on nectar and honey. So 
and leaving an egg in each hole. they act as pollen carriers, helping the 

In their young days, it must be said, flowers to form their seeds. But it is while 
daddies are not so well-behaved as when they are wee fly grubs that they are most 
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useful, for then they feed on troublesome 
little plant lice — just as the ladybird grubs 
do. The flower-fly grub is a soft, pale- 
green little creature, shaped like a pear, 
with a wee round mouth at the small end. 
It moves about, stretching and drawing u|) 
its little body in a sluglike way, seizing on 
the |)lant lice, sucking them dry, and drop- 
ping their cmj)ty skins. The tiny creatures 
feed day and night for ten days before they 
rest from their labors and turn to pupae. 
Since it takes them only a moment to devour 
a plant louse, you can see how many of th<‘ 
tiny pests each baby flower lly must destroy! 

The bee flies are even more like bees, with 
their plump velvet-coated bodies and black 
and amber coloring. Some of them mimic 
bumblebees, others hiving bees. Even a 
spider is sometimes deceived by their looks 
and hesitates to tackle them when they 
come blundering into his web. 

He Breathes through His Tail 

Most curious of all is the big drone lly 
that goes buzzing about just as if it were a 
real bee. ft will sometimes pay us a short 
visit in the autumn, if the weather is dull 
or cold, and stay in the hou.se buzzing 
about for two or three days. Since it does 
no harm, we need not object to our un- 
invited guest. 

riie drone fly starts out in life as a queer 
little grub with a very long tail. It is then 
called a “rat-tailed maggot.” It lives in 
muddy pud<lles or stagnant water, and 
keeps its tail well up in the air. For, as 1 
dare say you have guessed, its “tail” is 
really a breathing tube through which the 
little creature draws in its breath. 


The flower flies and the bee flies are all 
well-behaved, peaceful insects, but the big, 
hairy, ferocious-looking robber flies bear a 
very different character. They are bold 
bandits of the insect world, who live by 
hunting and killing other insects in the most 
savage way. They lie in wait on the ground 
t)r on some low-growing plant. Then with 
a fierce “buzz” they fly up and chase their 
victim through the air, pouncing on him 
and stabliing him in the back with their 
stout horny beaks. So bold and fearless 
are the robber flies that they w'ill even 
attack and kill wasps, dragon flies, and 
fierce tiger beetles. 

One of the most terrible members of the 
fly family is the dreaded tsetse (tset's^) fly 
of tro|)ical Africa. It carries germs of a dis- 
east known as tsetse fly disease, or nagana, 
which it gives to animals, and of the dreaded 
sleeping sickness, which it transmits to man. 
It is an inconspicuous dark-colored fly, with 
a i)air oi wings that it folds one on top of 
the other lengthwise along its back. Its 
sharj^ sucking tube sticks straight out in 
front of its head, and is inserted into living 
creatures to draw the blood which is the fly’s 
only food. Sometimes it gorges itself to 
twice its own weight; and if its victim is 
sufTering from one of the diseases just men- 
tioned, it carries the germs to the creatures 
it bi’es within the next few days. Some 
varieiit^s of tsetse fly carry nagana, others 
sleeping sickness. These flies arc interesting 
in that the female does not lay eggs, but 
every two or three weeks bears a grub that 
digs its way into the earth and turns to a 
pupa. Finally it emerges as a mature fly, 
and starts upon its deadly work. 



How is it that a fly can run up a windowpane? You must 
at some time have tried the simple trick of putting a very 
small tumbler over your mouth and sucking in the air. 
The tumbler will stick to your mouth as long as you hold 
your breath. Now in every leg a fly has a little tube that 
reaches from its breavi'ng apparatus down through the 
bottom of its foot. Every time the fly plants its foot on 
the ceiling or the windowpane, it sucks up the air out of 
this tube and so is held firmly, just as the glass is held 
&mly against your mouth. And just to make things 
doubly sure, on the bottom of each foot it carries a sticky 
pad, to give it a steadier foothold. 
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Reading Unit 
No. 10 

INSECT ARMIES 

Note: For basic information For statistical and current facts, 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. ij. Index, 

Interesting Facts Explained 

How locusts almost wiped out the The musical cicada’s life story, 3 
settlers of Salt Lake City, 3— 3 70-73 

367-68 Battalions of army worms, 3 374 

How cultivation keeps locusts in The life of hidden armies of ter- 

check, 3-368 mites, 3-3 74-79 

Fighting swarms of locusts in The appalling damage done by 
Egypt, 3-369-70 termites, 3-379 

Things to Think Ahtyut 

Why did Salt Lake City set up a How can fjuccn termites produce 
monument to gulls? such large colonies? 

What happens during a locust What hapjiens to a termite 

“migration” ? swarm ? 

How does a cicada spend its life? Why must termites be destroyed? 

Picture Hunt 

Why should the tent caterpillar Where do young cicadas live? 

be destroyed? 3-367,372 3“37i 

How do Arabians fight lodusts? How large are some termite 

3-369 nests? 3-3 75 , 3 7 7 , 3 79 

Why IS fall plowing destructive to Where are the sewers of a termite 
eggs of locusts? 3-369 nest? 3-378 

R el ated M aterial 

What butterfly flies in great num- What mollusk riddles wood as a 
bers? 3-281-82 termite does? 3—155 

Why do ants swarm? 3—322-23 

Leisure^titne Activities 

PROJECT NO. I : Catch a ci- ural-history museum and study 

cada. If it is a male, it will buzz termite nests, the damage done by 

as you hold it. Study its musical termites, and their enormous 

apparatus. queen. 

PROJECT NO. 2: Visit a nat- 

Sutntnary Statement 

History records that many States has its share of these 

lands have been invaded by hun- migrations, but plowing turns the 

gry locusts that eat almost every- eggs up to the frost.s and so holds 

thing in their path. The United down the locust population. 
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This is what a few tent caterpillars can do in an hour will strip the whole tree of its foliage. The tent they 

on a branch of wild cherry. In a very short time they sleep in is shown on a later page. 


INSECT ARMIES 

Sometimes They Are Big Enough to Hold Up a Railway Train 


HERE is a great story of a brave little 
band of men and women who long 
years ago founded beautiful Salt 
Lake City in the midst of the towering 
Rocky Mountains. 

For many a weary month they had jour- 
neyed all the way from the Atlantic coast, 
right across the great plains of North 
America, with their children, their tools, 
and their household goods in great covered 
wagons — for there were no railroads in 
those far-ofl days. 

They climbed over the top of the first 
ranges of mountains and settled in a won- 
derful valley surrounded by hills on '^very 
side. There they hastily built huts and 
cabins to live in through the coming winter. 
M»n, women, and children all set to work 
with a will to raise crops of wheat and vege- 
taUes so that they should not starve when 
the provisions they had brought with them 
were all gone. 

• They tilled the ground, sowed the good 
seed they had carried safely for so many 


hundreds of miles, watered the dry landi 
and waited patiently for the coming of spring. 

At last their labors were rewarded by the 
sight of the first green blades pushing their 
way up through the dark earth, and soon 
the fields were covered with tender young 
plants. 

Then one day, when everything seemed 
bright and hopeful, a terrible thing hap- 
pened. Down the mountain sides a ravening 
army of black locusts came hopping and 
crawling. Before the people realized what 
was happening, the enemy was swarming 
over the beautiful fields and greedily eating 
up all the precious green shoots! 

The men shouted and rushed about, 
trying to beat off the locusts. But it was 
of no use. On and on the creatures came, 
like the waves of the sea. When they were 
attacked in one place, fresh battalions would 
march down on the fields from other sides. 
There seemed to be no end to the pests. 

The people were in despair. All hope of 
saving their crops seemed gone. Then 
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suddenly a sound of beating wings was 
heard overhead and an army of great white 
birds came flying to the scene. I'he gulls 
of Great Salt Lake, which lies like an inland 
sea at the foot of the western hills, had 
come to the rescue. 

With shrill, excited cries 
and tremendous flap- 
ping of wings they 
swooped down upon the 
locusts and started 
gobbling them up by 
the thousand. Seldom 
had the birds had such 
a glorious feast. They 
ate and ate until they 
could eat no more; then 
they flew heavily back 
to rest. But fresh com- 
panies of gulls kept 
flying up to carry on 
the good work, until 
at last the enemy was 
fairly routed. Hardly 
a locust was left alive 
to tell the tale, and so 
the croi)S were saved. 

Now this all hap- 
pened early in the nine- 
teenth century. But 
it w'as not the first nor 
the last time that an 
army of those destruc- 
tive insects descended 
on the crops in North 
America. Unfortunate- 
ly, flocks of friendly 
gulls have not always 
been at hand to cat 
them up. And on 
many occasions the in- 
sect armies have been 
so overwhelming in 
their numbers that if 
all the birds in the neighborhood for miles 
around had flocked to the rescue, they 
could not piossibly have destroyed the 
locusts — no matter how hungry they 
were! 

Several times have the rich grain fields 
of the Mississippi Valley been raided by 
flying squadrons of the dreaded Rocky 


Mountain locusts. The hungry insects 
traveled by air all the way from their strong- 
holds on the plains and plateaus among the 
mountain ranges in the west — a thousand 
miles away. High overhead they swarmed 
in countless numbers, 
like silvery clouds in the 
sky as the sunlight 
glinted on the millions 
of fluttering gauze 
wings. Then down they 
swooped as lightly and 
gracefully as a flight of 
airplanes, covering the 
ground for miles; and 
when the invaders rose 
and flew on their way, 
not a green blade was 
left in the once smiling 
fields and meadows. 
As the j)rophet Joel 
wrote of the locusts in 
Palestine so many hun- 
dreds of years ago: 
“The land is as the 
garden of hlden before 
them, and behind them 
a desolate wilderness.’^ 
Fortunately for us all, 
such terrible insect in- 
vasions no longer occur 
in North America. Now 
that there are so many 
farms and ranches on 
the great northwestern 
plains, the eggs of the 
locusts are turned up 
and destroyed by the 
j)low. Although the in- 
sects arc still very 
troublesome, they no 
longer have things all 
their own way. Since 
1876 the “migratng lo- 
custs,’^ as they arc called, have made no 
very serious raids on the green fields of ^he 
Mississippi Valley. 

But in Asia and in Africa plagues of 
locusts occur even now from time to 
time, just as they did in the days of 
the pharaohs — though luckily at fairly* 
long intervals. 



Ptiolu Cbaiiiber of C'ointnarce, Salt Lake City 


This monument in Salt Lake City was not raised 
to a group of men and women, but to a flock of 
gulls, who once saved the place from complete de- 
struction by eating an army of attacking locusts. 
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I’lioto Ijy Wnlo World J^lioioi 

Here is the 6rst line of defense in a war a(;ainst an 
army of locusts in the Holy Land. Bedouin Arabs 
are repairing a wall of zinc plates that has been 

'Fhcsc insects arc larger than the Rocky 
Mountain locusts and arc even more dif- 
llcult t.i <igbl. 'They breed and multiply 
unchecked in the vast uncultivated tracts 
of the Hast, and when they have 
stripi)ed the land of e^ cry green 
thing, they set off in .seandi 
of fre.sh feeding grounds 

The young locusts, be- 
fore their wings have 
grown, set out on their ad- 
ventures on foot. Driven 
from home by hunger the>’ 
move over the land like a 
living Hood, destroying all 
vegetation in their line of 
march. They often travel sev- 
eralmilcs in a day, hojiping, leaj)- 
ing and scram])ling along in a 
dense mass, marching straight 
forward regardless of any obstacle that bars 
their way. 

How Armies of Locusts Are Checked 

If they arrive on the banks of a stieam, 
the water will not stop them. 'Fhe whole 
ari]^y plunges in, struggling and pushing 
and clutching at floating leaves and straws, 
and climbing on top of one another till they 
form a floating bridge from bank to bank 
right across the stream. Some of them are 
.drowned, but most of the army finally lands 
safely on the opposite side of the stream. 



The locust 
eggs in 


stretched across the desert in front of the advancing 
hordes. Beside the wall a good-sized trench is dug, 
into which the insects fall. They are then buried. 

'The advance of marching locusts can 
sometimes be checked by digging trenches 
across the route that the insects are expectcfl 
to follow and lining them w'ith oilcloth; for 
locusts cannot keep their foot- 
w ; . ing on anything slippery. When 
they meet such a V)arrier, 
thousands upon thousands 
of the creatures slip and 
slide and tumble on top of 
one another, crushing 
those underneath; and 
their triumphant march is 
broken. 

But if the army is on 
wdngs you cannot stop it 
in this way. Clouds of flying lo- 
custs will sometimes appear, 
darkening the sky as they pass 
high overhead. When they are 
known to be on the way, every^one prays 
that the wdnd wdll change and blow* the 
insects out to sea, or that violent rain- 
storms will arise to destroy them before 
tliey alight and ruin the country. 

Fighting Locusts in Eg3rpt 

For several years a country will be fairly 
free from migratory locusts. Then sud- 
denly, w^hen people are beginning to forget 
all about them, the appalling insect armies 
again make their appearance and arc just 
as bad as ever. As late as 1930 a plague 


is laying her 
the earth 
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of locusts swept over Arabia and North- 
western Africa. Although fifteen hundred 
tons of the insects were killed and two hun- 
dred tons of eggs collected in Egypt, the 
damage done was terrible. An army of 
large red locusts came flying over the 
country. Their 
ranks were 
twelve miles 
long. Here 

and there a wonder J 

disturbed wt 

regiment of locusts u] 

paused and 

settled on a came in 19^ 

green spot, ^ 


id North- teen-year cicadas” (sl-ka'da) were at one 
i hundred time a most terrible plague to American 
two hun- farmers. From their habit of suddenly 
Igypt, the appearing in enormous numbers and fairly 
army of eating up the land, cicadas are often called 
over the “locusts.” But this is quite wrong. A 
cicada is a bug, not a straight- winged insect, 
as a locust is. 

Now although we often speak of all in- 
sects in a general 
No wonder Pharaoh and his people were wav as “buirs ” the 
disturbed when Moses brought the plague ^ ^ , 

of locusts upon them! This picture will t^S-nie right Jy belongs 

wh:n*SS‘lor»Vu particular kind 

came in 1930. The camera which they of insect that has a 

seem about to devour was being niprrinfy hnnb 

S. used to take pictures of the ^narp, piercing beak 

havoc they had made, and and can only take 
IBv the automobile they are so 

resolutely attacking was A^tiid food. Ihere 
. s carrying one of the offl- are a great many of 

cials in charge of the .1 . 

work of extermination, the SC creatures in 

. the insect world. 


leaving the ground bare when they rose 
again. In some places swarms of the lo- 
custs were three feet deep uj)on the ground. 
They actually held up trains by settling in 
masses on the railway tracks. 

Everything possible was done to fight 
the plague. As many as 75,000 men were 
sent out to attack them, armed with 200 
tons of liquid destroyer and 140 flame 
throwers. The battle raged between the 
men and the insects for weeks before the 
invaders were finally routed; and the battle 
fields, when the fight was over, were indeed 
a sorry sight. 

What Is a Bug? 

Although they have never been quite so 
bad as the migratory locusts, the “seven- 





I'hoto by Wide World Photon 


living on the land and in the water; 
many of them are very tiny and most of 
them are troublesome. They do no end of 
mischief by sucking the sap of plants and 
trees in farms, orchards, and meadows; 
and others weaken our domestic animals 
by piercing their skins and sucking their 
blood. 

But to go back to our seventeen-year 
cicada — one of the largest and most enter-* 
taining of the bug tribe. This insect has 
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The seventeen-year lo- 
cust—really a cicada — 
lays her eggs in rows in 
the branches of a tree, 
as the split oak twig in 
the circle shows. The 
young drop down when 
hatched and burrow into 
the ground. 


' Aijfll .. 






The young cicadas make 
their way through the earth 
till they reach the tree’s 
roots, as shown above. 
There they stay for seven- 
teen long, dark years, living 
on root juices. At last they 
struggle upward and come 
out into the sunlight, as one 
is doing in the cut just below. 
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gained its curious name from its habit of 
turning up in overwhelming numbers, in 
the same district, once in every seventeen 
years — “and that is once too often,'’ as a 
Kentucky farmer remarked after one of their 
rare and unwelcome visitations. 

The cicada is a big, stout insect with the 
usual sharp, j)iercing beak with which all 
bugs arc armed. Its four transparent wings 
are arranged over its back like the slanting 
roof of a cottage. Two great bulging eyes, 
set sideways on the 
head, somehow make 
the cicada look as if it 
were squinting at you, 
while in the center of 
the forehead are three 
tiny simple eyes that 
glint like colored jew- 
els, the one beauty the 
lumpy-looking crea- 
ture possesses. 

However, though 
they are not beautiful, 
the cicadas, like the 
locusts and grassho[)- 
pers, are first-rate mu- 
sicians. At least, the 
male cicadas are. But 
instead of playing the 
faldle they perform 
upon the drum, and 
are said to be the noisi- 
est insects in the whole 
world. 

The cicada’s musi- 
cal instrument is ])art 
of his a n a t o m y . 

Underneath his body 
is a hollow^ cavity partly covered by two 
sounding plates. The cicada does not beat 
his drum. He makes it vibrate by working 
the strong muscles attached to the plates, 
and produces a loud booming, chirping 
sound that some people admire, though 
others say it reminds them of the whistle 
of a locomotive, the noise made by a distant 
threshing machine, and the croaking jf 
frogs all going at the same time! Sounding 
])lates inside the insect’s body increase the 
noise and broadcast the “music” far and 
wide. 


The female cicada has no musical in- 
strument, but she has a remarkable egg- 
laying tube armed wdth a double-headed 
saw. With this handy tool she drills a 
number of neat little grooves in living 
twigs on trees and bushes, and packs a 
dozen eggs f)r so in each one. As a female 
cicada arranges four or five hundred eggs 
in this way, she has plenty to do through 
the long sunny da>s without playing tlie 
drum or indulging in other foolishness. 

The eggs in the 
twigs soon hatch out. 
But the cicada grubs 
do not stay in their 
snug little nests. They 
drop to the ground, 
j)ush their way into 
the soil, and disappear 
from view\ And for 
seventeen long years 
the strange little crea- 
tures are neither seer 
nor heard. 

Buried dee]) in the 
-oil, the young cicada^' 
live all that time in 
pU'ptdual darkness, 
slowly wx)rming their 
way through the 
grouml and sucking 
the rootlets of the 
trees and plants. But 
at last, when tludr 
seventeenth birthday 
is aj)proaching, the 
cicada grubs creep u|) 
toward the light once 
more and begin to 
make preparations for leaving the dismal 
underground w^orld. They change their skins 
and alter their a])pearance slightly, but they 
do not spin cocoons. They are still able to 
move about, and at this stage in their lives 
are usually called “nymphs.” Sometimes 
the nymj)hs make funny little chimneys of 
earth, which stick up two or three inches 
above the ground. There they sf)crid a day 
or two until it is time to come right out 
into the open. Others do not make chimneys 
but just hide away under stones and sticks* 
until they arc ready to moult their skin 



PUolo !•>’ (^irnplm Clurkt* 


In the pictures at the opening of this chapter you may 
see an example of the destruction a few tent caterpillars 
can work in one short hour. Here is the nest in which 
they sleep a beautiful silken web thrown over the 
branches of a tree. Whenever you see one, destroy it, 
for the ravenous army it shelters can do great damage. 
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On the branch below are three emp- 
ty pupa skins, all left intact except 
for a split down the back where the 
winged insect came out. 


The creature in the oval is a 

seventeen-year cicada just out 

of the ground, and not yet free 

of its pupa skin. 



^or the last time, in their 
lives. 

When the llirillin^ mo- 
ment arrives, all the young 
cicadas come streaming out of 
their liiding places. The ground 
seems simply alive with the queer, lumpy 
things. They swarm up the trees and 
])ushcsall around, and cling to the twigs and 
branches as if they were dazed and dazzled 
by the strong light — as well tliey may be 
after spending so many years in the dark. 

They must feel very uncomfortable, too, 
])oor things, for their skin hardens in the 
iresh air, so that each of them finds itself 
enclosed in a stiff shell. But they have 
not long to wait in this condition. The hard 
skin cracks all down the back, and the 
cicadas, quite grown up at last, s(|uecze 
their way out of their old shells. 

Pale, ghostly things they look at first; 
they are almost colorless, and their wings 
hang limply down as the insects crowd to- 
gether, clinging to the leaves and twigs and 
the bark of the trees. Gradually they darken 
in color, their wings grow firm and stiff, and 
in a very short time the cicadas are ready 
to fly and drum and enjoy their new-fouiul 
liberty. 

And enjoy themselves they certainly do, 
in their own peculiar fashion. They take 
complete possession of the woods and plan- 
tatibns all around, and gather together in 
hundreds and thousands upon the branches 
of the trees. And while the females dig 
their beaks into the green leaves and suck 
out the sap, leaving the leaves dry and 
llhriveled, their mates cheer them on in their 


Phniiw by f'lirnplui fMarkp ArliRr 

II nil MiiKi-iiiii of Naluriil Uwlorv 

work of destruction by 
drumming for all they are 
worth, d'he forests ring 
with the sound of the drums, 
and the branches of the trees 
are sometimes bent and broken 
by the weight of the insects. 

'I'his does not often happen now’, and we 
may be glad of it. Much of the land in 
which the cicadas bury themselves for the 
first seventeen years of their lives has been 
built over, still more has been brought 
under cultivation; and the perky little 
English sparrow — who was introduced into 
the countiy’ some years ago to wage w’ar 
upon the insect pests-- -has done his best 
to reduce the strength of the destructive 
armies. The drumming of the cicadas is 
still heard in tlie land in the early summer, 
but the insects no longer assemble in such 
enormous swarms. 

A Warrior in the Wheat Field 

The cicadas do not all take so long in 
grow'ing up. The thirteen-year cicada of 
the southern states spends thirteen years 
uiuierground, while the big black and green 
dog-day harvest fly, which is another mem- 
ber of the cicada family, comes up to the 
light and changes to a perfect winged insect 
when it has onl}’ been tw’o years down below'. 

Another troublesome insect, known as the 
army worm, often plays terrible havoc in 
the grain fields in many parts of the country. 
Of course he is not really a worm but a 
black caterpillar, with green and yellow 
stripes; and he Anally becomes a small dull- 
brown moth. 
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Swarms of army worms sometimes attack ground. The army had halted and rolled 
growing wheat and nibble almost every itself up on a nice soft spot of deep, black 
young green blade. Then having done all leaf mould. Then the grubs at the bottom 
the mischief they can in one field, they of the ball immediately set to work to dig 
march off in detachments to another one in, and one after another all the others fol- 


and spoil that too. 

There is another army worm in Southern 
Europe that is quite a different kind of insect. 
It is a tiny thing, not more than a 
quarter of an inch long, with an 
almost transparent body and a wee 
round black head, which gives it 
rather a knowing look. 

This little army worm does no 
harm. It is even rather useful, as 
it lives and feeds on de- 
caying leaves. Millions 
of the tiny creatures 
often swarm under the 
trees in w'oodland dis- 
tricts, though they are so 
small that they arc hard- 
ly noticed among the 
fallen leaves. But when 
the time comes to change 
into chrysalises, the 
funny little things collect 
together in hundreds of 
thousands. They form 
ranks, sixty or seventy 
abreast, and march 
through the woods in a 
long, straggling line that 
winds in and out of the 
roots and the trunks of 
the trees like a great gray 
snake. 


lowed in regular order until not a single 
army grub was left above ground! 

There in the darkness each little grub 
turns to a mummylike pupa; and when 
their transformation is complete, a swarm 
of tiny black midges rises from the ground 
and dances gaily in the sunlight. 

The flying squadrons of locusts, the 
regiments of drumming cicadas, 
and the battalfons of marching 
caterpillars are only too plainly 
to be seen when they choose 
to invade the land. But in 
somecountries there are enor- 
mous hitldcn armies of 
insects that cannot 
bear to appear in pub- 
lic and never show 
themselves in the oi)en 
if they can possibly 
avoid it. 

These unseen insects are 
termites (tur'mit), strange 
little creatures often called 
white ants.^’ But they arc 
not ants. They are quite a 
different race of insect folk and not 
related to the little ant people in 
any way- -although they live to- 
gether in large communities very 
much as ants do. 

Some termites live inside the 
iMeuni of Nat- trunks and branches of dead trees. 

Some live outside living trees, but 


Suddenly the army halts, pt.oto by Amwican Mu.eum oi Nat- trunks and branches of dead trees, 
and the insects all roll them- Some live outside living trees, but 

selves up together into a big buiid**nests^*of**mMy kind^ always under cover just the 
round ball. For some time This one from tropical Amer- same, for they plaster the trees 
this tangled ball of wriggling *^*iimb. chewed wood pulp, 

grubs lies on the ground. making huge shapeless nests and 

Then, in some mysterious way, it begins to long covered ways that shelter them from 
shrink. None of the insects break away from observation. 


the ball, yet slowly and steadily it grows 
smaller and smaller; until at last, just as if it 
had vanished into the air, the ball com- 
pletely disappears! Whatever can have be- 
come of those thousands of grubs? Well, 
the cunning little creatures have not melted 
away. They are all safely hidden in the 


Other termites live in deep underground 
cities where living rooms, storerooms, nurs- 
eries, and great vaulted halls have been 
hollowed out in all directions, and are con- 
nected by main roadways and numerous 
winding passages. Over the chief entrance 
to their cities the termites often raise great 
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mounds of earth, called ‘‘ant hills,” with the 
soil they have dug out. These also contain 
many chambers, galleries, and passages. 

In the heart of Africa acres and acres of 
dry, sun-baked land are covered with such 
ant hills, some rising singly like tall towers 
twelve or fifteen feet high, others grouped 
together like tiny mountain ranges. They 
are so firm and strong that you may climb 
all over them without breaking them down. 
Yet although the hills and the ground 
under our feet are teeming with the strange 
little insects, never a 
termite is to be seen ^ - ‘ 

— only by their work | 
do we know’ they are ; 
there. ?■ 

In every big hill or 
underground city 
there are several kinds . 
of termites; a king 
and a queen, a small ■ 
aYmy of soldiers, and « 
a large number of or- • 
dinary w’orkers, be- I 
sides quantities of v 
babies and children ^ 

Ol all ages. ine l,y American Museiiiu of N» 





workers. They have big, queer-shaped 
heads and huge jaws like scythes. It is the 
soldiers’ duty to guard the colony; so while 
the workers are busy, the soldiers march 
up ready to fall upon any daring creature 
who attempts to interfere with them. 

Sixty Eggs per Minute 

Strange to say, both the .soldiers and the 
workers are usually blind. But they are 
not deaf. They have ears on their front 
pair of legs, just as grasshoppers have, and 
ai)pear to talk to one 
another by jerking 
their heads and shoul- 
ders in a very curious 
w’ay. It is supposed 
that by moving the 
back of its head 
against its shoulders, 
a termite makes little 
sounds which its coni- 
])anions can hear and 
understand — though 
of course the sounds 
* , are much too faint for 
our cars to catch. 

,7.'i n-ltor, ' " 'I'hc king is quite an 

flying, so they settled on ordinary-looking ter- 


Vi 1 cu I CL X 11 c l,y ^ n.ericftn M tiaeuiu of Natural 11 wtory ^ v . . v, iv . i i t j u . i v « 1 1 

babies are not legless xhese locusts were tired of flying, so they settled on ordinary-looking tcr- 
grubs as true ant * K^eat limb, if the limb had been slender they niite, though a good 
f , . would surely have broken it. , ... , ^ , 

babies are. When deal bigger than the 


they come out of the egg they are wee 
things, wdth heads, feelers, and six legs all 
comjdete. They h^ok like small editions of 
the workers. Of course the little creatures 
can do nothing for themselves for some time 
after they are hatched; so they stay in the 
nurseries and the workers bring them food 
until they arc okl enough to take their 
places among the grown-up termites in the 
city. 

The workers are very ugly little creatures. 
They have soft, flabby l)odie.s, like dirty- 
white crumpled sacks, while their heads and 
shoulders are dark oily brown. They do 
all the work of the city — care for tlie chil- 
dren, collect food, attend the king and 
queen, build the mounds, and tunnel out 
the chambers and roadways underground. 
They must really have quite enough to do 
to keep everything going. 

The soldiers are larger than the ordinary 


BVO UlUJVOll. li. Ill* .1 1 

deal bigger than the 
w'orkers. But the queen- "-well, she is simply 
eflormous and just like a sausage or a w’hite 
bolster, w’ith a tiny head and shoulders on 
one end and six feeble legs. Few people 
have seen a C|ueen termite, for she spends 
her life hidden in the royal apartments deep 
down in the earth, where she does nothing 
but lay eggs all day long at the rate of sixty 
a minute. Both the king and queen have 
eyt^, but as they always live in the dark 
their eyes can hardly be of much use to them. 

At certain times of the year the nurseries 
in termite cities are suddenly filled with 
troops of royal children. It is not until they 
are nearly full-grown that they can be dis- 
tinguished from the ordinary children of the 
colony. Then four pretty gauzy wings appear 
upon their shoulders to prove that they are 
real princes and princesses, who may, per- 
haps, become the kings and queens of ter-^ 
mite cities of their own. 
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Above is an ideal plan of the inside of a termites’ the smaller one near the bottom, with cells for their 

nest. Such a city may be more than twenty feet high, servants all around them, and storehouses for food 

has ventilation and sewerage. The big room at for the half million inhabitants. You can see where 

the top IS for storing air. In the one below, the young- .he eggs are kept; in the oval is a closer picture of 

sters are probably kept. The king and queen live In them. The sewers are at the bottom of the nest. 
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We say “perhaps/^ for it is really most 
unlucky to be a prince or princess in the 
insect world. They nearly always come to 
an untimely end, for with one or two ex- 
ceptions the chances are that all the royal 
termite children will be dead a few hours 
after they have gained their wings. 

Of course they do not know this, and all 
the young royalties arc in a hurry to leave 
their old home and try their wings. So out 
they all come and fly off 
in a great swarm. But the 
moment they show them- 
selves out of doors, all the 
insect- eating creatures 
from far and near are 
after them. Birds chase 
therr through the air, rats 
and rci)tiles pounce upon 
them and gobble them by 
thousands when they 
alight the ground. 

When the excitement is 
over, nearly all the ter- 
mites are gone, and the 
greedy birds have eaten 
so many they can hardly 
, close their beaks! 

Only a few royal couples 
manage to escai)c from the 
general slaughter; and as 
soon as they settle on the 
ground they shed their 
wings and look about for shelter. If they 
are near a termite city where a king and 
queen are wanted, some of the workers will 
come out and fetch them in; if not, they 
may start a new colony for themselves. 
But once they are safely underground they 
will never come out again. The workers 
take care of them and feed them both, and 
the queen grows bigger and bigger until 
she is perfectly helpless and cannot even 
move about the royal apartment. 

Dead Wood Is Their Favorite Dish 

Some termites cultivate different kinds 
of fungus in the underground cities to make 
a kind of '‘mushroom cake,** most of which 
is given to the children. The favorite food 
of the grown-up insects is wood — dead 
wood — which they chew and chew again 


until there is nothing more to be got out of 
it. Decaying trees, old stumps or posts, 
any sort of wood will serve them so long 
as it is dry enough. To get the wood the 
termites are of course obliged to leave their 
homes. But as nothing will induce them 
to show themselves above the ground, they 
take the ground along with them, building 
little tunnels of earth as they go, so that 
they always move from place to place undci 
covered ways. The 
strange little insects will 
carry their tunnels right 
up a tree twenty or thirty 
feet high in order to reach 
a dead branch at the top. 
The earth is carried grain 
by grain, twisted about 
in the workers’ jaws until 
it is soft and sticky, and 
firmly rammed into place 
at the end of the tunnel. 
But the cunning little 
masons never show them- 
selves. They work always 
on the inside. In some of 
the African forests, nearly 
every other tree is plas- 
tered wiih the winding 
tunnels of termites. 

Xow so long as the ter- 
mites just cat the fallen 
tree trunks and the rotting 
stumjis and branches, they are really doing 
good work. For the forests would soon be- 
come impassable if the dead wood were not 
cleared away. But when they invade houses 
and destroy property, it is quite a different 
story. And if there is a house within reach 
of a termite colony, it is almost impossible 
to keep the little pests out of it. 

The mischief they do is appalling. Tele- 
graph poles, instruments, books, clothes, 
houses, furniture, anything that cemes in 
their way they will devour. They never 
show themselves but they are there at w^ork 
just the same, hollowing out the legs of your 
favorite chairs or eating up the supports of 
your house until one day it comes crashing 
down upon you. Unhappily, tliey have lately 
begun to put in an appearance in certain parts 
of the United States. 



Photo b> Fu'ld Mubouui 

This strange turret photographed in West 
Africa is o^y one of the shapes a termites* 
nest may take. 
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Reading Unit 
No. 11 


OGRES OF THE INSECT WORLD 


Notv: For basic injormation 
not found on this pagVy consult 
the general Index, Vol. j 


For statistical and ( urrent farts, 
consult the Richards Year Book 
Index, 


Interesting Pacts Explained 


The life cf the golden -eyed lace- 
wing, 3-381-82 

How the laccwing babies destroy 
harmful insects, 3—382 
How the young ant lion traps his 


prey, 3 

How the ant lion finally becomes 
a winged hunter, 3 384 
Why dragon flies slay near water, 

3-384 


Things to Think About 

Why do lacewings lay their eggs build a circular pit? 

on long stalks? How does an ant lion keep its pit 

How are baby lacewings useful? clean? 

Why does the young ant lion Where do young dragon flies live? 


Picture Hunt 


Why must lacewing eggs be kept 
separated? 3-382 
How is the lacewing fly useful to 


man? 3—382 

What enables the ant lion to de- 
vour its i>rey? 3 -383 


Related Material 


What other insect is used by man 
to kill harmful plant lice? 3— 
336 

How do dragon flies develop? 3— 
390-92 

How are some insects doomed by 
carrying eggs of parasites on 
their backs? 3—274 


What common insect spends its 
early days in the water? 3 
3^3 

How do robber flies get their 
food? 3-365 

How does a dragon fly get its 
food? 3—390 


Summary Statement 


The golden -eyed lacewing fly 
lays its eggs on slender stalks. 
These eggs hatch into larvae 
called aphis lions because they 
devour plant lice or aphids. 
Later these aphis lions spin silky 


cocoons, from which they emerge 
as winged adults. Dragon flies 
are born in the water; later they 
become winged flyers and pounce 
on flying insects near ponds. 





This dainty ant lion fly is as harmless as it looks, bn 
its past has been horrifvine. As a vouna ant linn it urn 


accustomed to dig itself a pit in the sand and, lurkim 


OGRES of the INSECT WORLD 

Tiny Creatures That Are a Terror to All the Othet 


E tIF keep our eyes open and look 

I about as we walk through the grain 
J fields on a summer’s day, we may 
perhaps find one of the most lovely little 
insects in the whole of the insect world. It 
will be moving slowly and quietly over the 
smooth green leaves of the growing grain. 
It is quite small, hardly an inch long, and 
a pretty clear green color. Tls wonderful 
eyes arc of shining gold, and its four lovely 
wings seem to be made of the lines l lace, 
woven by fairy fingers. 

•This beauty of the grain fields is the lace- 
wing fly. It is hardly a rare insect. It loves 
the fields and meadows and often comes 
into our gardens to visit the flower beds. 
But the lacewing is a quiet little creature, 
• and its green coloring makes it so incon- 
spicuous that we often pass it by. 


If you ever sec a lacewing fly, stop and 
adiiiirc its delicate wings, its long feelers, 
and the way its big golden eyes change 
color and flash like jewels in the light. 
But don’t touch the pretty insect, whatever 
you do, for it will cover your fingers with 
an appalling scent, and you wall be obliged 
to scrub them again and again before you 
can get rid of it. This, of course, is only 
the way in which the little lacewang protects 
itself from its enemies. There probably 
are not many insect-eating creatures that 
w’ould care to meddle with it. 

As she waalks over the green leaves my 
lady lacewing deposits, here and there, a 
little cluster of wee creamy eggs. Each egg 
is fixed separately right at the end of a long 
slender stalk. So when the baby lace wing 
hatches out, it finds itself swinging in the 
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air — like the “baby on the tree top!^’ But 
it does not stay there. The tiny creature 
climbs down its egg stalk and lands safely 
on the fine broad leaves to which it is 
attached. 


Hanging each one from a tiny 
thread are the eggs of the golden- 
eyed lacewing fly, as shown at the 
left. It is a wise arrangement; it 
keeps the first-born from eating 
up the other eggs that are not yet 
hatched. 



is their favorite sport, they will attack and 
devour caterpillars and other insects several 
times larger than they are themselves. They 
suck the eggs of any insects they can find; 
and one strongly suspects that the female 
jm a tiny lacewing fixes hers on the top 

he golden- those long stalks to prevent 
gement; it her children from eating one 
M?noVyet another — which they would cer- 

tainly do if they could. 

The aphis lions prowl about, 
sucking eggs and aphids and 
killing all the small insect folk 
they can clutch with their suck- 
ing spears. At last they arc 
Below is the eold- quite “fed up. ” 


Below is the gold- 
en-eyed lacewing 
fly. It is of great 
value in destroy- 
ing enemies of 
valuable plants. 


Then they 
creep away 
under a leaf 
or into a 



PhcitoB by Cornelia Clarke > 

The babies of the lace- the co- \ I 

wmg fly are not at all coon of the lace- \ 1 
pretty. Their small flat iZlf \ 

bodies bristle with short charming little 

stiff spines, and they are .“nM^ro’S'nV'iid 

armed with long slender attach^ to the 

1 top. The beautiful 
jaws that have very sharp fly has been caught 

points — real sucking “ 

, . - , ® emerging into the world, 

spears with which they all ready to devour mil- 

pierce and suck their food. *‘®®- 

These queer little grubs are called “aphis 
lions”; you can guess from their name how 
they amuse themselves. They are surpris- 
ingly fierce and bold for their size, and al- 
though “hunting the aphis,” or plant louse, 


' . crack in a 

stalk, and 

there each little “lion” spins a small cocoon 
of glistening white silk and shuts itself up 
inside it. The cocoon is like a tiny round 
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box, fitted with a circular lid; and after the 
little creature inside has rested for a while, it 
culsround the lid with its jaws, pushes it up, 
and comes out as a lovely golden-cycd lace- 
wing fly instead of an ugly little aphis lion. 

The ant lion, in its young days, is even 
more ferocious than the aphis lion. When 
it is a grown-up insect it is not unlike a 
dragon fly, with four big gauzy wings and 
a long slim body; but 
while it is in the grul) 
stage, it is a horrible 
little ogre and the 
terror of the small in- 
sects that come with- 
in its reach. 

An uglier little 
creature than a 
young ant lion you 
could hardly imagine. 

Its dull-colored, 
cluir^y iking body 
is shaped like a flat- 
tened egg, with a row 
of warty lumps cov- 
ered with tufts of 
black bristly hair all 
down each side. Its 
legs are ridiculously 
small and feeble; its 
head is square and 
Hal; and its long 
curved, sharply 
I)ointed jaws look frightful enough to scare 
the life out of any small timid creature. 

An Insect Trapper 

Now the young ant lion is no bold hunter. 
He is much too slow and awkward to catch 
anything. You see, his legs arc so very weak 
and are fixed to his sides in such a curious 
way that he is obliged always to walk back- 
ward. So since he cannot go a-hunting, the 
ant lion has to find some other w:iy of 
procuring his dinner. And this is how he 
d^s it. 

First he chooses a nice dry spot, where 
the soil is loose and sandy, and makes a 
circle on the ground, marching solemnly 
round in a ring, backward of course, and 
^ making a shallow furrow by plowing up 
the sand with his broad flat body. Stepping 


inside the ring, he now scoops up the sand 
with one of his forelegs, shovels it upon his 
big flat head, and with a sudden jerk sends 
the load flying over the border. 

He plods away all round the ring until 
he has made a neat circular trench; then he 
sets to work to make another trench just 
inside the first one. This is hard work. 
And since the leg on the inside of the circle 
has all the shoveling 

will give it a rest now 
and then by turning 
round and working in 
the opposite direc- 
tion. 

Round and round 
he goes, plowing the 
sand, shoveling it up- 
on his head, and 
flinging it as far away 
as he can outside his 
excavations. At the 
end of each round he 
draws nearer to the 
center of the circle; 
and when at last he 
arrives there, the per- 
severing little crea- 
ture has scooped out 
a round, funnel- 
shaped pit about two 
inches deep and three 
across, with steep, sloping sides. 

Well, there the little monster is, down at 
the bottom of his pit. And very tired and 
hungry he must be. For unless some silly 
insect walked right into his jaws, which is 
not likely, he can have had nothing to eat 
all the time he has been working so hard. 
But the ant lion^s task is finished now. 
There is nothing more to do. So he shuffles 
himself down into the sand at the bottom 
of the pit and patiently waits for his dinnet . 

The Ogre in His Lair 

He seldom has long to wait. For whenever 
you find an ant lion’s pit, you may be quite 
sure that there are some ants’ nests not very 
far away. Now ants are very inquisitive 
folk. As they hurry to and fro, all very busy 
about one thing or another, one of tiiem is 



I’holu by F. Martin Duncan 

This is the remarkable larva of the ant lion. Its merciless 
ways make it a terror to all small insects. 


3^3 
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sure to spy the little pit in the ground and 
stop to have a look, at it. She runs up and 
peers over the edge. There, down at the 
bottom, she sees a terrible pair of jaws 
sticking up from the ground. Not liking 
the look of this, she turns to go. But, oh 
dear! the loose sand gives way under her 
feet, and before she knows what is hap- 
pening, the inquisitive ant is slipping and 
sliding down the sloping sides of the pitfall! 
The hungry ant lion grows very much ex- 
cited when he sees his dinner coming. He 
shovels up the sand with his flat head and 
flings it up in showers, which fall upon the 
struggling ant and knock her back again 
every lime she tries to scramble up to the 
top. And so the poor thing slips farther and 
farther down the hill and rolls right into the 
cruel jaws of the horrid little ogre waiting 
below. 

The ant lion has plenty to eat. Not only 
ants, but flies and little beetles and insects 
of all kinds are always falling into his pit. 
He sucks his victim dry, much as a spider 
does; then putting the empty skin on the 
top of his head, he jerks it as far from the 
pit as he can. In this way the ogre keeps 
his pit clear, and there is nothing to frighten 
careless or inquisitive insects away from 
the trap. 

The Ogre Becomes an Angel 

The ant lion lives for quite a long time 
in his pit before he changes to a j>upa. 
But at last his appetite fails. He then sets 
to work to make a round ball of sand, 
fastening the grains together with fine silken 
threads — wdiich he spins from a spinneret 
at the tail end of his body. The ball is 
hollow and lined with silk to make it soft 
and comfortable inside. In this curious 
cocoon the ant lion rests for a while. Then, 
when his transformation is completed, he 
comes forth and flies away as a graceful 
winged insect. 

But although he is so changed in every 
way, the ant lion does not change his name. 
He is still called an ant lion, though he no 


longer lives in a sand pit and ilevours un- 
wary ants. The ant lion is now a hunter 
and chases his prey on the wing. But he 
is rather shy and timid and does not fly 
about in the sunny hours of the day as the 
bold dragon flies do. He si)ends most of 
the day resting among the leaves on trees 
and bushes and comes out in the dusk to 
hunt the moths and flies that flutter about 
in the twilight. 

The Habits of the Ant Lion 

The ant lion is much the same shape as 
the dragon fly -or “devil’s darning needle” - 
but is not nearly such a beautiful insect. 
Its long boily is almost black and its wings 
are usually sj)ottcd with dull brown. Ant 
lions are found, too, in hot, dry, sandy 
districts, while dragon flies haunt the streams 
and pools and seem forever on the wing. 
From early morning to quite late in the 
evening, they dart backward and forward 
over the wa.er, flashing in the sunlight with 
wonderful changing colors of shining blue 
and green, copper and [)urplc. For a mo- 
ment they rest, clinging to the reeds and 
rushes wdth their long, slender legs. Their 
great eyes gleam like Uimps of copper and 
gold. Then off they go again, twisting and 
turning so swiftly in the air that our eyes 
can hardly follow them. They are the 
boldest of hunters, and they catch and 
even cat their prey without even pausing 
in their flight. 

The lovely dragon flies were not always 
such bright and airy creatures. In their 
early days they crept about in the mud at 
the bottom of the pond; there they lurked 
among the water weeds and pounced upon 
small water folk that swam by. Slow, dull, 
ugly creatures they were then; you would 
hardly think it possible that they could ever 
be changed into glorious dragon flies. 

But the insect world is full of such won- 
ders. Ihe woods, the meadows, the ponds 
aiid streams all have marvelous tales .to 
tell — true tales, as fascinating as the most 
enchanting fairy story ever told. 
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Reading Unit 
No. 12 


THE GAY LIFE OF THE BROOKSIDE 


Note: For basic information For statistical and current facts ^ 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 75. Index. 

Interesting Pacts Explained 


The water babies of stone flies, 3— 

387- 88 

The life of the buffalo ^nat, 3— 

388- 90 

How dragon-fly babies live, 3- 390 
How dragon flies get their wings, 


3-390-91 

Damsel flies, 3-391 
The house-building activities of 
caddis flies, 3 392-93 
The spider that lives in a bubble, 

3-393-94 


Things to 

How do nymphs change to 
adults? 

What keeps young buffalo gnats 
from being carried away in a 
swift stream? 

How do dragon-fly nymphs get 
their prey? 

Picture 

Where do baby horse flies live? 
3-388 

Where do IMay flies spend most 
of their lives? 3—389 
Where do dragon flies lay their 
eggs? 3-386 

What enables the water-boatman 
bug to stay under water? 3— 

403 

What enables whirligig beetles to 
live under water? 3-397 

Eeisure-time 

PROJECT NO. 1: In early or 
late spring scoop up some mud 
from a pond or brook. Pick out 
the nymphs and grubs an. I put 
them in a jar. IVIake an aquar- 

Water insects that fly spend 
their earlier stages in the water, 
where they hunt their prey. 
When they reach the proper stage 
of development, they climb a 


Think About 

Can dragon flies sew up your 
ears? 

Why must caddis worms build 
houses of stone? 

What keeps spiders that live in 
the water from drowning? 

Hunt 

What becomes of large dragon-fly 
nymphs? 3-386 
How do damsel flies differ from 
their nymphs? 3 -39 1 
Do water spiders breathe through 

gill^? 3-394 

erial 

Why do mosquito wigglers often 
rise to the surface of the water? 
3-362-63 

What do brook fishes live on? 3— 

233 

A ctivities 

ium of pond insects. Try also to 
get insects that live on the sur- 
face of the water, 3-387, 394, 
396-404 


weed and split their skin down 
the back. A winged adult emerges, 
ready to hunt for its prey in the 
air. 


Related Material 


Summary Statement 
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The dragon fly is a very careless mother 
indeed. She just awoopa down dose to the 
water» lays her eggs a little beneath the 
surface, and flies off again without a thought 
as to how her babies will be taken care of. 
The eggs fall down to the bottom, and in 
due time, hatch — that is, if they are not 
eaten up by one of the many greedy little 
water folk. 


V • ^ 1 


The water dragon, or grub — shown above'— 
which emerges from the dragon-fly egg is 
a flat, grayish little creature which crawls 
about in the mud, more occupied in looking 
for food than in keeping out of the way of 
its enemies. It can swim after a fashion, 
and when it sees an appetizing little insect, 
will move toward it very cautiously until it 
is within grabbing distance. Tlien the 
powerful jaws go out and close upon the 
little prisoner, 
which is soon eaten 
up. 

tv.'-'--'. ^ 


One sunny day in May or June, when the 
water dragon is fully grown, he begins to 
feel very strange — even his appetite has left 
him. So he crawls out on the bank and sits 
dejectedly. Soon the lump on 
his back cracks— as shown in 
the upper rectangle — his coat 
rips, and a weak, limp little in- 
fect — shown in the center oval 
—pulls himself out, leaving an empty 
shell behind him — as shown just 
above. He has never seen wings 
before and there is nobody around to 
teach him how to use them; but as 
soon as he is strong enough he flies 
away. 


The glitter- 
ing dragon 
fly below is resting on a bulrush. 
Soon he will go **zooming** off, 
like a tiny airplane, to search the 
pond for his 

dinner. ^ j 







Photos by Cornelia Clarks 
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Like a winged jewel the 
green dragon fly, or 
devil’s darning needle, 
darts about over the 
summer stream or comes 
to rest on the plants 
growing along the brook- 
side. No insect could be 
more harmless and few 
so beautiful. 

ritntf>Kruph from Kdwin Way 
'I'oale 



The GAY LIFE of the BROOKSIDE 

The Amazing Story of the Dragon Fly and of Some of the Other 
Citizens of the World of the Babbling Brook 


S TITK (lays grow longer and warmer, 
life in the water world grows morcand 
more exciting. Now is the most de- 
lightful time of all the year to wander by 
the waterside, to rest in the shade of a leafy 
tree and watch the cool silver stream bub- 
bling and sparkling in the sunshine, or the 
glorious summer clouds sailing like great 
white ships across the sky and casting 
moving shadows over the still pool that 
gleams like a polished mirror below. 

Now all through the joyous summer days 
the water population is forever increasing 
and changing. Whole armies of small water 
folk are making ready for the last and most 
surprising change in their marvelous lives. 
S^varms of bright-winged flies keep rising 
from the water to whirl and dance in the 
sunshine or drift in mazy rainbow clouds 
away over the meadows, while down below 
fresh batches of water babies are constantly 
hatching out to take the place of those who 
have left their nursery for the outside w^orld. 



Glorious dragon flies are on the wing, even 
in the hottest hours of the day, when nearly 
all living creatures are glad to rest for a while 
in the shade. Like fairy' airplanes they fly 
backward and forward across the pool, now 
darting, swift as an arrow, from side to side, 
now dipping and curving in their flight, now 
poising motionless in mid-air w'hile the 
sunlight glances on their jeweled armor and 
quivering, outstretched wings. 

Under the stones at the bottom of a 
rippling brook some small dusky creatures 
with long forked tails are often to be found, 
living side by side with the young May flies. 
If you lift the stone that shelters them they 
will scuttle about in a great state of excite- 
ment and try to hide themselves under 
another stone. 

These quaint little water folk are usually 
called “creepers.’^ They arc the children 
of the stone flies — those rather heavy-looking 
insects, with four brown or green gauzy 
wings and two funny little tails behind, that 
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If you have ever 
lived on a farm 
you will recognize 
this horse fly, but 
you may not know 
that the children 
of the horse ^ 
fly start life 
as water 
creatures in some 
pond or brook. 


fly — and away it goes, leaving its old coat 
behind it. In early summer you may 
often see what appear to be a large num- 
ber of creepers on the stones and tree 
roots near a brook; but when you touch 
them you discover that they are only the 
dry, empty skins from which the little stone 
flics have made their escape. 

We may meet with many strange water 
babies in almost every 
'.V. stream, but 

; r I among the most amaz- 


Pbotos by Cornrlia Clarko and BntusL Museum 

go whuzing along almost in a The larva of the horse fly 
straight line, flying low over the like one of the 

ground on the banks of a stream, puiars you can buy in a 
It seems doubtful whether these „“der*Vn ofd 

creepers are very good roommates water-soaked log at the 
for the soft and rather helpless 


To the left is 
the “nymph” 
of a stone fly. 
These awk- 
ward crea- 
tures are 
usually 
found cling- 
ing to stones 
at the 
’ bottom 
of a 
stream. 


young May flies, for the creepers arc bigger 
and stronger, with powerful jaws for chew- 
ing up their food, and they would surely 
think nothing of chewing up their neighbors 
if provisions were scarce at any time. 

Both the young !May flies and the stone- 
fly creepers are called ^‘nymphs’’ — though 
anything less like the charming water 
nymphs we read about in fairy tales it is 
diflicult to imagine. They do not turn to 
pupae (i)u'pe) — that is, they do not rest 
for a while in a neat little case — as most 
insects do before they change into perfect 
insects. Instead, they move about as usual 
until the time arrives for the most thrilling 
moment in their lives. 

From Ugly Njrmph to Dainty Fly 

When the creeper is ready for its marvelous 
transformation from an ugly little nymph 
to a dainty fly with pretty brown or green 
wings, it crawls out of the water and clings 
to a stone or the root of a tree growing by 
the side of a brook. There, as it rests quite 
still, its old skin Ixjgins to swell in a most 
alarming manner. Then, suddenly, the skin 
splits down the back and out steps the stone 


ing are the in- ; \ 

fant buffalo \ 

gnats, or ‘‘black flics”— Tliose \ 

tiny, stout, humpbacked flics \ 

that make themselves such a \ 

nuisance to fishermen and 

camj)crs, and sometimes drive cattle frantic 

by settling on the poor beasts in swarms and 

biting them unmercifully. 

Comical Buffalo Gnats 

But when they arc water babies, these 
wee flies arc harmless enough, and arc the 
most comical little creatures you can think 
of. They look like ridiculous dolls wearing 
tightly fitting black dresses right down to 
their feet. Really these young buffalo gnats 
have no feet, but two short legs, which are 
chiefly emifloyed as suckers, stand out from 
the shoulders like stumpy little arrows. On 
either side of each round head is a bushy 
tuft of hair, which waves wildly in the water 
as the absurd little objects stand up on end 
and bend and bow as if they were being most 
polite to one another. They cluster together 
in little groups, or sometimes in large col- 
onies, on rocks and stones or the under side 
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I'boUi by fornflm Clurkp 

One of Nature’s most astonishing miracles is the trans- animal slowly drags itself out. The long process of 
formation of an ugly May-fly “nymph” into a dainty growth can hardly be a waste of time, though the 
May fly. The old skin splits open at the back and the adult May fly lives only a little while. 


of submerged leaves; but they are so very 
small that unless you have a magnifying 
glass you cannot really see what they arc 
like. 

Life on the Edge of a Waterfall 

The.se strange little water folk choose — 
of all places — a swift stream to live in. They 
are actually ciuitc at home on the edge of a 
waterfall, where one would think they would 
all be washed away in the rushing waters. 
But although they are sometimes swept 
from their positions, the tiny things are not 
lost. In a moment or two they arc creeping 
home again against the strong current in a 
most astounding way. 

The fact is that each mite has jirovided 
itself with a safety line, along which it crawds 
like a looper cateri)illar. The young buffalo 
fly can spin threads almost as well as a 
spider can, and it weaves a perfect netw'ork 
of silken ropes from point to point all around 
its' residence. Along this it can travel at 
lightning speed when it wishes to change its 
position. The silk comes from its mouth; 
*so if by accident the little creature is swept 


away, it is alw'ays attached to a safety line 
by which it can haul itself back again. 

When the time comes for the young buffalo 
fly to prepare to leave its nursery, it weaves 
a silken cocoon like a tiny pointed pocket 
and disappears within this neat little con- 
trivance. The cocoon is fixed to a rock or 
the stem of a water plant and is at first 
closed; but as soon as the little creature 
inside has changed to a pupa, it jmshes up 
the lid and out of the top pops a queer- 
looking head still adorned with long tufts 
of hair. 

Bom in a Bubble 

For about three wTcks this odd little pupa 
remains in its pocket with its hair tufts 
weaving over the toj) to draw a supply of 
water inside. Then the pupa case inclosing 
the buffalo fly swells with air until it is 
almost as round as a ball. Suddenly it 
splits, and out comes a tiny bubble of air. 
It rises swiftly to the top of the water. 
There the bubble bursts and vanishes as 
completely as Cinderella^s pumpkin coach; 
the little fly steps lightly on the surface film, 
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pauses for a moment, then spreads its wings 
and mounts into the air. 

Did ever fairy prince or princess ride in 
a more wonderful coach than this little fly, 
who is carried through the misty water up 
to the sunshine in a glittering silvery bubble? 

The Water Dragon 

Many other water babies besides the little 
buffalo gnat are so very small that although 
the weeds and the floor of the pools and 
brooklets may be crowded wdth the tiny 
creatures, you will never see many of them 
unless you have very good eyes and look 
very carefully. 

But we shall not have much difficulty in 
seeing a young dragon fly when it is moving 
about in its home beneath the water, for 
some of the largest are more than two inches 
long when they are full-grown, and even the 
smaller ones are quite big enough to see 
when they are a few weeks old. No matter 
whether it is large or small, the young dragon 
fly is one of the least beautiful of water 
babies. And as for its behavior! Tt is so 
savage that it thoroughly deserves the title 
of the “water dragon.^’ 

A large water dragon has a thick, clumsy 
body, either broad and flat or shaped like a 
cigar. Its head is large and flat, 'its great 
eyes are dull and bulging, and a more ex- 
traordinary jaw than the creature has 
you would hardly meet with in the water 
world. 

It is the lower jaw that is so strange. It 
is called a “mask,” and is like an enormous 
hand with a wicked-looking pair of pincers, 
instead of fingers, on the end of a long jointed 
arm. 

How a Dragon Rills His Prey 

When the dragon is resting or prowling 
round at the bottom of the j)ool, this mask 
is folded back and tucked away beneath his 
chin. But when some small water creature, 
an insect, a young newt, or a tiny fish passes 
near, out shoots this great paw. The nippers 
seize the poor little victim and carry it to 
the mouth of the monster, who munches it 
up with much relish. 

The big dragon is not very nimble. He 
plods slowly along the ground on his some- 


what weak legs or swims lazily through the 
water by swinging his body from side to 
side. If he wants to, he can take sudden 
little spurts forward by squirting a jet of 
water from his tail. But the cunning fellow 
knows how to get a good meal without the 
trouble of hunting for it. He lurks among 
the tangled weeds, where his dull brown 
coloring makes him practically invisible, and 
just waits for his dinner to come to him. 
Every time anything he fancies comes within 
reach, he merely thrusts out his paw and 
grabs it. 

The dragon lives for some months, or 
sometimes for a whole year, in the water, 
killing and eating as many of the water folk 
as he can catch. So he waxes large and fat, 
and at intervals he casts his skin in the usual 
insect manner. 

After the dragon has moulted three or 
four times, a queer little hump appears on 
his back. Until this hapj)ens he is a grub — 
or a larva — but now he is called a nymph. 
Inside that humj) the glorious wings are 
beginning to grow. 

The Birth of a Dragon Fly 

But the dragon does not alter his ways. 
He continues to ])rowl around, skulks in 
the thickets of water weeds, and devours all 
little water folk who are neither strong 
enough nor quick enough to escape his 
clutches. 

At last, when he is full-grown, the wily 
dragon seems to begin to feel strange and 
uncomfortable. He neglects his food and 
wanders about in a restless fashion. Two 
or three times he climbs up the stem of a 
plant and takes a look around at the outer 
world, and then scrambles back into the 
pool, as if he did not much like what he saw 
there. In the end, however, he leaves his 
old home. For the last time he crawls out 
of the water and clings tightly with his legs 
to a stone, a stick, or a reed stem, or any- 
thing that happens to be handy. 

There for a while the unattractive insect 
rests, and waits for the miracle that is soon 
to happen. Presently his great dull eyes 
begin to glow, his dingy skin swells and 
cracks, and gradually the head, the shoulders, • 
the slender legs, and long tapering body are 
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drawn out of its old covering — and the 
dragon fly is free. 

For some time yet he clings to his support, 
pale, limp, and exhausted after his struggle 
for freedom. But the sun shines on the 
trembling creature, 
and the wind - 

blows softly ' 

u p o n h i s / v' ' \ 

crumpled 
wings and 
quivering 

body. Grad- ‘ 

ually he re- ^ f 

covers his ( f 

strength, his - 

body stiffens, ^ y 

his wings un- ^ 

fold and grow 

firm and dry. 

The new-born drag- 

on fly takes courage, and like 

a living flash of light he j ^7/ 

darts aloft. ( 

You must get up early if 
you want to see this wonder- 
ful thing happen, pi.<7tob> cwi 

> fnr n rule ihp The fragile little “damsel 

tor as a rule uic 

dragon fly chooses eggs upon the thin leaf of 
a water weed. When the 
daybreak to com- egg hatches, out will step 
plete his transfor- the tiny monster in the 
.. -px center. Just like the 

mation. IJragon water dragon in his hab- 
llics love sunshine, its. but even fiercer, this 
... ^ , , . damsel nymph will crawl 

All through the around the muddy hot- j 

sunny hours you / 

may see them on sel fly which has just 
the wina— frlorious 

me wing glorious ^ymph skin, which you 
creatures with can see still clinging to 
the dried stalk beneath it. 


strong, rainbow- 

tinted wings and long, graceful, armor-clad 
bodies glittering with metallic blue, green, 
copper, and violet. No longer do they skulk 
in dark corners lying in wait for unhappy 
victims. Now they boldly hunt their prey 
like hawks through the air. Each dragon 
cfjooses a special “beat’’ for his happy hunt- 
ing ground. Backward and forward he will 
fly over a pond or a stretch of running water, 
or he will hawk up and down a hedgerow or a 
green woodland. As he flies, his six slender, 
’ spiny legs are brought forward under his 
head and clasped together to form a kind 


of net, and in this “leg basket” the flying 
dragon catches moths and butterflies, gnats, 
bluebottle flies, and winged insect folk of 
all descriptions, and devours his victims 
without even pausing in his flight. 

Myths of the Dragon Fly 

Ignorant people are often afraid of dragon 
flies. They call them “devirs darning 
needles,” “snake feeders,” “mule killers,” 
“horse stingers,” and such silly names. But 
dragon flies are really perfectly harmless to 
man and beast. Indeed, they arc very useful, 
for they destroy great quantities of mos- 
quitoes and other pestiferous insects. 

"J'here are over three hundred different 
kinds of dragon flies 
and damsel flies in 
North America 
alone, and about 
f ■ two thousand alto- 

get her in the whole 
world. Their wings 
and bodies are 
, ^ colored in many 

different 
ways, but all 

^ jr^ m are fine , 

/ K handsome in- 

y m sects. Dam.sel 

y f f 1 i e s a r e 

y L smaller than 

y « the flying 

dragons, and 

have very 

fit , fine, needle- 

wS like bodies 

/I/ and delicate 

S wings. They are 

^ N just as bold and 
‘ ^ ... 

fierce m their ways, 

however, and while water babies they are 

much more lively and active. They may 

often be seen climbing briskly about the 

water weeds, hunting and killing all the small 

creatures they can find. 

With so many blood-thirsty monsters as 
the water dragons, water tigers, fierce diving 
beetles, and other ruthless creatures about, 
the water world is indeed a perilous place 
for small, defenseless water babies. It seems 
surprising that so many manage to grow up 
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'Fhere are a great many dif- 


j 1 .1 • T Have you heard of the worm that 

and make their escape allV'e builds himself a house of stone and 

from their nurseries. Yet thev It sounds ridiculous, but ferent kinds of caddis worms. 

that IS just what the caddis worm 

do, we know, or there would does— and very wisely too, for it Their cleverly-built houses 

not be such swarms of merry f/om huni^eSimle”*’ Ai>o*vJ’°are 

insects dancing by the water some caddis homes, neatly made of clear pool and brooklet, all uj^ 

all through the joyous summer S2^ted togeth““with“^^^^^ country, though 

time. which the worm made himself just most of all these ciueer water 

for that purpose. babies love a swiftly-flowing 


Few of these little creatures 
are able to defend themselves against the 
strong, well-armed insects which are forever 
prowling or swimming around. So they do 
the next best thing; they keep out of sight 
as much as possible and hope for the best. 
And as they arc so small and incon.spicuous, 
they stand a fair chance of being overlooked 
by their enemies. 

Little Worms That Build of Stone 

But feeble water folk are not all content 
with hiding in the mud or under stones and 
rubbish. The caddis worm, for example, 
constructs a most curious little portable 
house in which it lives in comparative safety. 

The caddis worm is very much like a 
caterpillar. Its hard, round head and six 
long legs are protected by a horny skin, 
but the rest of its body is so soft and white 
and tempting that it would be a dainty 
morsel for any hungry creature if it were 
left exposed to view. But the caddis worm 
attends to this. As soon as it comes forth 
from its egg case and finds itself all forlorn 
in the great water world, the wise little 
creature sets to work making another case 
to hide in as quickly as possible. 


mountain stream. Fach kind of caddis luis 
its own ])artirular style of house. Some makf 
neat little tubes of sand grains, glued togethei 
with sticky silken threads which come from 
the mouth of the tiny builder. Some choose 
small stones or liny snail shells for their 
building material. Others prefer snips of 
water weeds, tiny bits of twigs, pine needles, 
or fragments of straw. And while some of 
these little workers take no end of trouble 
to make their houses neat and shapely, 
others arc very careless about their work and 
just bincl all sorts of odds and ends together 
in a rough-and-ready fashion, so that they 
look like tiny bundles of rubbish. 

The Strangest Houses in the Stream 

Many caddis cases arc really beautiful 
little things. In some of the streams of 
California they arc made of grains of quartz, 
bits of mica, and other minerals picked up 
from the bed of the stream; and they sparkle 
and glitter in the water like gold as they are 
trundled about by their owners. But the 
prize for the most novel and artistic little 
house must surely be awarded to a caddis 
that makes its case so exactly like a coiled 
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snail shell that you cannot tell the difference 
— until you see a small round head and six 
thin legs appear through the doorway, in- 
stead of the broad foot and the two little 
horns of a water snail. 

A few caddis worms anchor their houses 
to stones or weeds 
with ropes of 
silken 
threads; 





caddis enlarges its house to suit its increased 
size. Then, when it is ready to change to a 
pupa, it retires altogether from the world 
and closes its case with a silken door, or a 
wall of small stones or chips. In due time 
the pupa pushes open its door, leaves its 
little house, and crawls out of 
the water, where it is 
soon transformed into a 
small mothlike fly 
with four gauzy 
^ wings. These are 

’ rather duU in 
as a rule, 



but most 
of these 
curious 








though some caddis 
flies in the Colo- 
rado mountains have love- 
ly snowy wings and pale 
bluish-green bodies. 

Anchored among the weeds 
in a quiet pool or backwater 


insects Caddis worms build their houses Anchored among the weeds 

“ramble sorts of pretty materials, ^ quiet pool or backwater 

The upper one is made of carefully ^ \ 

about, dragging their houses selected shells and pebbles, but the we may perhaps come across 
behind them wherever they a m”Srastic of c" another most charming little 

go. The cases are lined with tage, so he used bits of bark and water house, a tiny gossamer 
.silk, and to this the caddis ’ tent, like a silver bell, that a 


clings with two tiny hooks at the end of its 
tail. So there is no fear that it may lose its 
l)roperty while it is taking a walk or forag- 
ing for food. 

A Clever Little Fisherman 

Most caddis w'orms are peaceful little 
creatures. They nibble the weeds as they 
wander around and do not interfere with 
their neighbors. But they are not all quite 
so good and innocent. Some of the larger 
ones have been seen killing and eating small 
water creatures, and even pulling tiny snails 
oilt of their shells. Most remarkable of all 
is the ‘‘fisherman caddis,” who weaves a 
net of silk and fixes it in the water in such a 
way that the current carries all sorts of tiny 
creatures into the snare, and the “fisherman” 
is sure of a good dinner. 

From time to time, as it grows bigger, the 


tent, like a silver bell, that a 
water fairy might live in. But no fairy lives 
in this dainty house. It is made and oc- 
cupied by a small hairy spider. Now’ an 
ordinary spider would soon be drowmed if 
it fell into the w^ater and could not scramble 
out again; yet this spider is quite all right, 
however long she may stay below. Her house 
is not filled with water but with air, and she 
is perfectly dry and comfortable w’hen she 
sits at home. 

The Magic Robe of a Spider 

When the spider comes up to the surface 
and runs about on the top of the floating 
lily leaves, as she sometimes likes to do, you 
would not notice anything peculiar about 
her. But wait till she goes home again! 
The moment she dives, the dull little spider’s 
plain brownish coat is changed by the magic 
touch of the water to a dazzling robe of silver 
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How many hundreds of trips will our little water spider 
make up and down the swaying rope before she has 
carried down enough tiny air bubbles to fill her little 
house? Her hind legs are very slender, as you may 

— just as the wand of the fairy godmother 
changed Cinderella’s kitchen rags to a 
beautiful ball dress. 

This marvelous transformation is caused 
by the large quantities of tiny air bubbles 
which are entangled in the thick, soft hairs 
with which the body and all the eight legs 
of the spider are clothed. So as she moves 
beneath the water she is always surrounded 
by a silvery film of air. 

This Spider Lives in a Bubble 

It is most thrilling to watch one of these 
little water folk making her house. She 
begins by weaving a tiny bell-shaped web, 
w^hich she fastens securely with silken ropes 
to a plant well below the surface of the pond. 
At first her work does not appear at all 
shapely! It looks like nothing byt a small, 
shadowy bundle in the water, and is not in 
the least silvery. But now the spider runs 
up it rope, which she has thoughtfully fixed 
to a floating leaf, and pushes the tip of her 
fairy body above the water line. With 
a quick little flick she catches a bubble 
of air and, holding it between her hind 
legs, down she goes again and pops it into 
her house. 


see from her picture in the upper left-hand corner; but 
with them she must capture her bubble of air. And 
her little water-proof bell must be of fair size, for in 
it she must stay all the winter. 

The spider makes ever so many journeys 
to the top of the water, for it takes no end 
of bubbles to fill her house completely. 
Gradually, however, the filmy bundle takes 
shape like a balloon fitted with gas — until 
at last it stands out clearly among the dark 
weeds like a silvery fairy bell. In this way 
the spider builds herself an airy chamber. 

All through the summer the spider lives 
in her house, poj)ping out now and again 
to catch a few water insects for dinner, or 
to make an excursion to the to}) of the water 
for a new diving dress. Then when winter 
comes she stays at home altogether, and 
goes to sleep until the weather grows warm 
again. 

And so life goes on in the wonderful water 
world. The little bubbling stream as it 
hurries along on its journey to the sea has 
always something fresh to show us, some new 
tale to tell of the marvelous creatures, great 
and small, that live in its sparkling waters. 
There is so much to see, so much to learn 
about the true water folk, that if we do not 
meet with any of the nymphs and elves that 
haunted the streams — so they say — in olden 
days, we shall really have no time to miss 
them. 
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Reading Unit 
No. 13 


WINGED DWEId.ERS IN POND AND 

STREAM 


Note: For basic information 
not found on this page, consult 
the general Index, Vol. /j. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Facts Explained 


How water insects spend the 
winter months, 3—396-97 
How the whirligig beetle lives, 3— 
397-98 

How the hungry diving beetle is 
equipped to hunt in water, 3— 
399-400 

Things to 

Where do water insects go during 
the winter? 

How can you recognize whirligigs 
on the water? 

What is the diet of a giant diving 

Picture 

W^hat enables whirligigs to leave 
the water? 3—397 
Where do water scorpions lay 
their eggs? 3-398 
Why does the giant water beetle 
find it hard to walk on land? 
3-400 

How does the scavenger beetle 

L» eis ure-ti tn e 

PROJECT NO, i: Visit a pond 
in summer. How many water 
insects can you discover? If nec- 
essary, use a net to get insects 
that live on the bottom, and put 
them in a jar for examination, 3— 
396-404 

PROJECT NO. 2: Set up an 
aquarium at home, with some 

Summary 

All water insects come to the 
surface for a little air. Their life 
in the water is full of danger, for 


How the scavenger beetle keeps 
from drowning, 3 401 
How the giant water bug hunts 
and lives, 3—402 

Water boatmen and pond' skaters, 

3-403-4 

Think About 

beetle? 

How does the scavenger beetle re- 
plenish his air supply? 

How are the legs of a water boat- 
man built? 

Hunt 

protect her eggs? 3-401 
Why is it easy for the electric- 
light bug to pounce on his 
prey? 3-402 

What si3ecial changes have helped 
the water boatman? 3—403 
What water insect does not get its 
feet wet? 3—404 

A ctivities 

water plants and fine gravel at 
the bottom. Using a net, collect 
live water insects from the mud 
and water. Put some mud and 
the water insects in your aquar- 
ium. Vou can learn a great deal 
by watching these insects, 3-396- 
404, 14-2-5- 

Statement 

almost all insects are cannibals. 
Some insects even catch and eat 
fish, tadixiles, newts, and snails. 


3 QS 
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The strange-looking af- 
fair at the left is the giant 
water bug with his chil- 
dren’s empty egg cnses 
attached to his back. 
There his frivolous mate 
laid her eggs, at the same 
time sealing his wing 
covers so that he could 
not fly away until the 
eggs were hatched. So 
he patiently paddled 
about, holding the eggs 
up to the warmth of the 
sun and not having very 
much fun. But now his 
duties are nearly over. 
All but a few of the eggs 
have split and let out the 
young nymphs. The rest 
of the nymphs are just 
hatching you can see 
their black eyes. 

iMioto liy l*H'<Niiii>rA 


WINGED DWELLERS in POND and STREAM 

Millions of Dainty Creatures Whirl and Buzz and Hum along the 
Brookside of a Summer* s Day, and All of Them Have Had a 
Life So Strange that It Reads Like a Fairy-Tale 


F WE could take a census of all the 
water folk in a pond, we should find 
that the insect population far out- 
numbered all the other inhabitants. 

Insects are to be found living contentedly 
in almost any kind of water. Some like 
clear water, others like stagnant pools and 
muddy ditches; some like the bustle and ex- 
citement of swift-running water; a few even 
enjoy the rush and tumble of cascades and 
mountain torrents; but most in.sects prefer 
a gentle, rippling stream or a sheltered back- 
water. And a quiet shallow pool covered 
with a soft green mantle of duckweed suits 
them best of all. 

Water insects are not a special kind of 
insect. They belong to many different 
insect tribes and they all have relatives on 
land who would be drowned if they happened 
to fall into the water. There are water 
beetles, water bugs, and ever so many 
different water grubs. Some insects live all 


their lives in the water. Others arc merely 
water babies; the ponds and streams are 
their nurseries, where they spend their 
youthful days. When they are grown uj^ 
they are changed from ugly, crawling grubs 
into bright-winged flies and leave the water 
world to dance in the sunlit air. 

Insects are frail little creatures, and as 
soon as winter sets in most of them di.s- 
appear. Many die, others seek winter 
quarters. Yet even on the coldest days a 
few of the hardiest insect folk arc to be seen 
going about their business as usual, regard- 
less of the water^s icy chill, which sends their 
less robust neighbors scurrying off to bed 
in the mud or thick tangles of weed. 

All the year round there is sure to be 
something going on in the wonderful water 
world. But best of all is the springtime, 
when the banks are gay with golden kingcups 
and yellow flags, and the wind — like the* 
magic pipe of Pan — whistles softly through 
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the reeds, setting them rustling 
and dancing to the music of the 
si)ring. Then all the world is 
awake, and little water sleepers 
come from their secret hiding places to 
revel in the warmth and sunshine. 

The tiny whirligig beetles creep out f |f 
from the mud among the roots of the 
water weeds, where they have been sleeping 
the winter away. Up they come to the top 
of the water for a breath of fresh air. Then 
away they go, darting wildly to and fro and 
spinning round and round in a circle, as if 
they \ ere , i.tzy to find themselves out and 
about in the world again. 

The Whirligig Cannot Walk 

'The whirligig is a smart little fellow. He 
is about a quarter of an inch long, and the 
stiff polished wing cases ^vhich cover his back 
are a deep blue-black. At first sight he 
ajipears to be very much like many another 
.small beetle that you may meet running 
about on dry ground. But if you fish him 
out of the water you will find that the whirli- 
gig cannot run; he Hops about in the most 
ridiculous way when he is dejiosited on the 
ground. His legs arc reall}' most extraor- 
dinary, but then, they are intended for 
swimming, not for taking walking 
exercise. ^ 

The last pair — for of course 
the whirligig has six A. ’ ^ i 

legs, as all in- 
sects have y 

the 


Photo by Cornells Clarke 


This whirligig has decided to take 
a little spin through the air, so he 
has climbed a water reed and 
spread hU wings, ready to take off. 
Below is another whirligig about to 
dive, for he has curled in all his 
legs except the two front ones. 

Plioto by Cornelia Clarke 

fringed all round 
with long stiff hairs. 
The middle pair’ too, 
are like pad- 
. dies, but they 


are not quite .so broad. And the first pair 
arc long and slender and have a number of 
liltlc suckers near the tips. 

With his hind legs the little beetle swims 
merrily round in the water, and with his 
front pair he clings fast to the weeds when 
he is tired of darting and whirling about. 

Breathing from a Bubble 

Although he is a true water insect, the 
w hirligig is an air breather like all the beetle 
tribe — no matter whether they live in or 
out of the water. So every time he dives 
he carries down with him a bubble of air 
between the tips of his wing cases; and there 
you can see it glittering like a tiny ball of 
k ‘ quicksilver as 

^ ,, as his legs. 

He appears to 

Who would ever guess that this unattrac- 
/ tive-looking creature was going to become 
j a glorious dragon fly? At this stage he is 
/ called a water dragon, and he well deserves 
the name. His lower jaw, or **mask,** 
which is now pulled down under his chin, 
is only waiting an opportunity to snap on 
some unsuspecting insect. 
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rhot<i by Coraolia Clurka 

Part of the submerged stem in which they are im- 
bedded has been removed so that you may see the 
babies of a water scorpion. It is hard to believe that 

have four eyes, but this is a delusion. He 
really has only two — tiny, round, compound 
eyes made up of hundreds of little lenses — 
but each eye is divided into two separate 
parts. So while the low'er half is turned 
downward to scan the depths below, the 
upper half is gazing aloft to spy out tv hat is 
going on above. It is by no means easy to 
catch the lively little gentleman unawares. 

How a Whirligig Flies 

If his legs and his eyes are strange, there 
is nothing wrong with the whirligig’s wings, 
lie has a fine, gauzy pair neatly folded away 
under his wing cases, and he can fly very 
well, although he cannot take off from the 
water like a duck or a seaplane. 

So when he is about to take a short ex- 
cursion through the air, the littlp beetle has 
first to climb up a plant stem until he is 
well above the surface. There he sits and 
rests a while, gazing up and down and all 
around with his queer double eyes. Then, 
with a little squeak of excitement, the 
whirligig unfolds his wings, launches him- 
self into the air — and away he goes, hum- 
ming like a bee I 

Early in the springtime there are only a 


the strawlike little insect above is their mother. No- 
tice the two waving ribbons, or filaments, that you see 
attached to the end of each egg. 

few of these funny lit lie l^eetles about, but 
before very long we can sec nuinl^ers of the 
tiny creatures, looking like small centipedes 
running and skipping around in the mud. 
These arc baby wdiirligfgs, the children of 
those beetles that have lived through the 
winter. They grow very quickly, and by the 
time summer has arrived the queer little 
grubs will have changed into beetles, and 
swarms of whirligigs will be whisking to- 
gether in a merry-go-round all up and down 
the stream. 

The Fiercest Beetle in the Pond 

They are harmless little creatures, these 
whirligigs, but if you succeed in catching 
one it will be very much annoyed and will 
express its displeasure by squirting a milky 
fluid, with a most unpleasant smell, from 
every joint in its small body over your fingers. 
So it is just as well to leave the little beetles 
undisturbed in their own water worW. 
There they spend the sunny hours in dancing 
and in snapping up the tiny winged insects 
that fall upon the surface of the water. And 
sometimes the whirligigs get snapped up 
themselves by a big member of their own 
tribe. He is called the great diving beetle. 


398 


WONDERS OF THE INSECT WORLD 


and is a terror to all the small inhabitants 
of the water. 

In. comparison with the little whirligigs 
the great diving beetle is a real giant. He 
measures one and a half inches, and although 
not quite the largest, he is the most ferocious 
beetle to be met in pond or stream. 

He is certainly a fine-looking fellow. His 
coat of darkest brown or olive is highly 
polished, his jaws are strong, his eyes are 
big, and his wrists arc 
adorned with a hatnl- 
some pair of frills. 

He is highly accom- 
plished, too. He can 
walk or climb or swim or 
fly, just as he pleases. 

His hind legs are long 
and flat with a fringe of 
stiff hairs all dowm one 
side; these are used as 
oars when the beetle is 
swimming, and he 
‘^feathers his oars” in a 
way that the most ex- 
pert oarsman might 
envy. His second pair 
•are his walking legs; 
they are stouter and 
shorter and end in 
strong hooked claws. And liis two front 
legs are distinguished by having large frills 
round the wrists, covered with little suckers. 

Diver Beetles Fear No Foe 

These frilly affairs are used for clasping 
and holding fast many a slippery insect that 
struggles in vain to escape from the diver's 
grasp. Well equipped in every way, the 
diver beetle fears no foe. He is a mighty 
hunter and a desperate fighter. He kills 
and devours tadpoles, snails, worms, newts, 
small fishes, and water insects of all de- 
scriptions. Should he meet a brother beetle, 
the two are almost sure to fight; they attack 
eadi other savagely with their great strong 
jaws, and when the battle is over, the victor 
proceeds to eat up his vanquished foe ! 

In the evening the diver is fond of taking 
a trip through the air. Sometimes he flies 
from one pool to another, where he continues 
his fearsome ways. In spite of his great 


eyes, the beetle is somewhat shortsighted, 
and has been known to mistake the glittering 
glass roof of a hothouse for another pond 
and come down with a thud on the top of it. 
And this, of course, is the end of the careless 
fellow. 

In its youthful days this diving beetle is 
just as savage and masterful in its ways. 
It is called a water tiger, and is an ugly, ill- 
conditioned young grub, with a thick, clumsy 
body tapering toward 
the head and tail. Its 
head is large and flat, its 
legs are long and spidery^ 
and it is armed with a 
truly appalling pair of 
big, sickle-shaped jaws. 
These deadly weapons 
arc hollow, and at the 
tip of each fang is a 
small round hole 
through which the crea- 
ture sucks the juices of 
its prey. 

Well is this beetle 
grub called a “tiger,” for 
it spends its days killing 
and devouring every 
small water creature 
that comes in its way. 
It drags the worms from the mud and the 
snails from their shells; it clutches the in- 
sect folk with its hooked feet and, curving 
its body like a snake, it springs at the min- 
nows and sticklebacks, as they swum peace- 
fully by, and seizes them in its cruel jaws. 

Wiles of the Tiger Grub 

There is no end to the wiles of the fierce 
water tiger. Sometimes it rows itself slowly 
through the water, twisting its head this 
way and that as it keeps a sharp lookout for 
victims. Sometimes it creeps stealthily over 
the mud. Sometimes it hides among the 
thickets of weed below the water, like a real 
tiger in his lair, and pounces out to seize 
any unfortunate little creature that passes 
near. It is very quarrelsome, too. If it 
meets one of its own relatives it is certain 
to start a fight. The big grubs spring at 
each other, seize each other with their jaws, 
and roll over and over together, struggling 



Photo by Corurlia Clarke 


It is sometimes as well to keep out of the mud, 
particularly if there are any leeches about. Cer- 
tain of the unlovely creatures get their meals so 
quietly that you do not even know they are there 
until you feel a little trickle of warm blood. 
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and biting for all they are worth until one th( 
is killed. Then the conquering hero eats its lac 
foe. in 

At the end of its tail the water tiger has the 
two queer little tubes, and when it needs a ^ 
whiff of fresh air it rises tail first to the top | 
of the water and pushes its tubes through 
the surface film. Then, 
having refreshed itself in ^ 
this way, it goes down 
again to continue its ma- 

So the 

is W 
inches / 

full-grown. At last comes a i 

day when it seems to feel 

restless. It no longer cares to 

hunt or fight; even its appetite fails. So 

it creeps out of the water, and scoops out 

a little round cell in the damp ^ 

earth on the bank of the nond^^g^ig&a^^ 

this state k takes a long, quiet 

If it is summer time, the insect 
stays for three weeks or so in its 
solitary cell; but if it does not turn to a pupa 
before the autumn, it will not leave its 
secret hiding place until the fol- rhoto by comob* curk* 


their mates and never wear frills. Some 
lady divers just drop their eggs in the water 
in the most careless manner; others push 
them into slits in stems of water plants 
^ j and take no further trouble about 
i Af them. 

In many a quiet stream or 
'jksi'' weedy pool we may find 

" the great water scav- 

enger (skav'^n-jer) at 
home. He enjoys 
proud (iis tine lion of being 
the largest beetle inhabit- 
m big the water world. But 
9 although he is quite a 

y f ^ quarter of an 


^ 4 \ longer, he is 

no match for the 
q u a r r e 1 s o m e 

Pw|K|^!l^ ^ In spite of his 
size the water 

scavenger is 
placid, harmless crea- 
PIlljVlM ture; he is just a 
-j ffi y I rather dull, mild-tem- 
B^y I pered giant. He docs 
Hr not waint to light or 

K btilly his small neigli- 

m bors; he only wants to be lei 

r alone and allowed to go his 

own way in peace. As a 

matter of fact, the big beetle is 
not fitted for a warlike career, and 
has little power of defending him- 
self against the attacks of the 


lowing spring. When it docs This giant water beetle bold diver beetles and other sav^ 

come out, it is neither a water you were to put him on dry age creatures in the pool. Jn a 

tiger nor a pupa, but a noble ®*’® swimming contest, too, the diver 

diver beetle, with a polished coat, naturally, for swimming and would beat him every time, for 
six fine legs of various kinds, and not ^or walking. Even in the scavenger’s legs are not nearly 
a Splendid pair of gauzy Wings all his cousin, the diving beetle; so strong as his rivals and he 
ready to fly with. JJ, 'Sre\maU« slowly through the water 

This great beetle has many water folk, in spite of his in a curious jerky way. To be 

close relatives. Most of them great size. sure, the big beetle will devour 

are a good deal smaller than he is, but other- very small water creatures when they cqine 


wise all the divers look and behave much 
alike. You may always recognize one of 
the family by the frills on its front legs. 
That is to say, you may know the male 
diver beetles by this peculiar adornment; 
the females of the species are not so big as 


his way, but he is largely a vegetarian, 
content with a diet of leaves and grasses; 
or he will feed on any decaying material 
he finds in the water. This, of course, is 
why he is called a scavenger — or garbage 
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But the lazy giant is a handsome fellow. 
His shining coat of olive green is so dark that 
it looks quite black in the water, and as he 
swims slowly about, he appears to be wearing 
a breastplate and a collar of glittering silver. 
This charming effect is produced by a thin 
film of air which si)rcads over the under skle 
and round the neck of the beetle. On his 
back, too, he carries a 
supply of air, but this 
we cannot sec, for it is 
concealed by his wing 


When he wants to re- 
new his air su{)[)ly the 
water scavenger rises to 
the surface head first. 
Then turning over on 
one side, he bends his 
head to ojjcn a little 
cleft between the head 
and ahouiaers; at the 
same time he curves one 
of his feelers backward 
to form a little funnel 
through which air is 
sucked down. The air 
•spreads in a silvery 


Here is an en- 
larged view of (j 


layer over a large part a female scaven- 
i)f his bexiy, and so the aued wSh W i 

scavenger may be said made \ 

to be clothed in air. (X f 

course the diver beetle carries a supply of 
air about with him too, when he is under 
water, but he keeps the air in an air tank 
along his back, and we only catch a glimpse 
of the silvery bubble between the tips of 
his wing cases. 

Bold Children of the Scavenger 

Although the scavenger is a poor swimmer, 
he has a strong pair of wings and can lly 
very well. lie often leaves the water at 
night for a little exercise in the open air, and 
you may frequently see him, sometimes in 
company with a diver beetle, circling wildly 
around an electric lamp. This escapade 
usually ends in disaster. 

Now one would naturally suppose that 
the children of these quiet and, as a rule, 
•well-behaved water beetles would be quiet 
and well-behaved too. But no such thing! 


The baby scavenger beetles are bold, fierce 
grubs, almost as savage in their ways as the 
water tigers. They kill and eat all the small 
water folk they can catch and think nothing 
of making a meal of one of their own brothers 
or sisters if other game happens to be sairce. 
They are not handsome either. When full- 
grown they arc fat, clumsy grubs three 
inches long, with' soft 
sooty-colored bodies 
-s 'jSB hard shiny heads 

and shoulders of reddish 
IV ' brown. They arc not so 

quick and active as the 
water tigers, and they 
have a funny habit, 

* whether they are rest- 

crawling about, 
of turning up their 
tails. It 

W: makes them look a little 

like small sausages. 

^xty little ••Moeeees” ark! which lloats 

in the bulrushes 1 upon the surface of the 

n ^ lik. . uny 

cess, however, to take silken casket with a 
care of them, for they will . . i * i 

ioat safely over the water f^^ast at one end to keep 






float safely over the water enu LO Keep 

until they are quite able to \i steady. It is made by 
take care of themselves. 

the mother scavenger 
with silk trom Ihe little spinning machine she 
has at the end of her body -just as the spider 
has. 

This dainty craft is designed as a cradle for 
the babies, and when a mother scavenger 
has placed fifty or sixty tiny pointed eggs 
in.sitle it, she carefully closes it before adding 
the little mast as a finishing touch. 

Some beetles anchor their egg cocoons 
with a silken rope to the water plants; others 
set them adrift to lloat like fairy arks upon 
the face of the water. Thc>’ arc filled with 
air and perfectly water-tight, and so well 
balanced that they nc\ er capsize. For three 
weeks these tiny arks drift about, and then 
the eggs hatch. The young grubs bite 
through the silken walls with their sharp 
little jaws and slip out into the water. 

Bigger than the great water scavenger and 
! every bit as savage as the diver beetle is the 
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giant water bug — or the electric-light bug, 
as it is often called. Maybe you have seen 
one of these huge insects on a still, sultry 
midsummer evening, whirling round and 
round a street lamp in company with swarms 
of smaller insects that have been attracted 
by the bright light. But perhaps you did 
not know that the odd-looking fellow that 
dances so wildly, and occasion- 


the water scorpion, a strange-looking crea- 
ture that appears to have only two pairs of 
legs, for as he moves slowly along he holds 
up his first pair as a crab does its claws, all 
ready to seize his prey the moment it is 
within clutching distance. Very cuiious 
these legs are. The shank and foot fold back 
into a groove in the broad thigh of the insect, 
just as the blade of a clasp knife 


ally bumps into the lamp and 
tumbles plump to the ground , 
is really a water insect 
and has no business to be , 
abroad in the town J 

This great bug is 
really a giant among 
all the other insect 

wide. He has a queer ^ 

flat body, broad Hat legs 
which make capital oars, and ' ^ 

instead of a pair of cutting ^ i 

jaws, such as beetles have, he is ^ ** jl 

armed with a sharp, short beak, with which I 
he stabs the victims he is always on the I 
lookout for. ^ 

This ogrelike monster swims slowly about 
at or near the bottom of the water, with his 
two front legs held out in front of him all 
ready to clutch any unfortunate little crea- 
tures that may come within his reach. Some- 
times he hides beneath a stone or a tangled 
mass of weed and darts suddenly out on his 
prey. He captures small fishes, tadpoles, 
and water insects of all descriptions, stabs 
them with his beak, and sucks their blood. 


shuts into its handle. Once caught 
in this terrible trap the small 
victim struggles in vain to 
escape; it is held fast until 
it has been sucked dry 
!)>' the scoq^ion’s pierc- 

ter sair- 
' . [)ions. 


The electric-Hght 
\ bug, which you see 
here, with and with- 
out his wings spread, 
is a very vicious animal. 
He will lie in wait for his 
victims near the bottom of the 
water, looking just like a dead 
leaf, and will suddenly dart 
out and clutch them with 
'^is knifelike front feet. 




both alike in 
their ways 


How to Tell a True Bug 

The giant bug has many relatives in the 
water world, though not one of them can 
compare with the ogre in size. But they are 
all, big or small, armed with the same kind 
of sucking beak, for this is the distinguishing 
feature of all true bugs. 

Creeping over the bottom of the pool goes 


but so unlike in appearance that you would 
never think they could be members of the 
same insect family. One is broad and flat, 
and one is so long and thin that it might be 
a wisp of straw with six spidery legs attached 
to it. But they both have the same queer 
forelegs and piercing beaks, and both have 
two long bristles at the tail end of their 
bodies. These the insects fit together to 
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boatmen 
back sv 


form a tube and push through the surface long hind legs, like a tiny, living rowboat, 
film of the water to take in their supplies of He is really a smart little fellow in every 
fresh air. Water scorpions are lazy crea- way. Under his wings he wears a close- 

lures; they do not move about very much, fitting velvety suit, overspread with a gUt- 

but like best to lie half tcring film of air. makes the boatman 

buried in the mud so buoyant that he bobs about like a 

and rubbish / ^ cork. When he is under water he is 

under the ' obliged to 

water and to 

grab poor . 

little water , 

folk as they | 

pass by. 1 ^ 

While the ^ I 

water scor- ^ ^ | 

pions skulk ^ f 

below in the Photo by Cornelia Clurke g 

mud, the lively Here are front and back views of ■ . VV llCll lit in 

1 : . , 1 . , the sturdy little water boatman who ' i -4^ i ^ 

little water chases up and down quiet pools » excited,espc- 

boatmen- or looking for smaller insects to munch cially in the 

. , .on. He moves very rapidly, for he . 

back swim- is covered with air bubbles and has evening, the 

mers — di port very strong rowing feet. Water boatman sometimes makes a queer 

themselves gayly in the water overhead, little noise which sounds like ‘‘chew-chew- 
Thcy, too, belong to the bug tribe of the chew.’^ TTe does this by rubbing his hands 
insect world, as you can see at once together — or perhaps we should say 

by their sharp beaks. If you scoop . , , . his forefeet. 

one of these little creatures from Another water bug, also 

.the water, you may find its ^ called a water boatman, is 

beak, too, for it will be ^ ^ 

likely to give your finger / \ drumming on his snout 

a smart dig for your X with his front legs. It 

pains. \ seems a curious trick, 

A water boatman is gB ' but since many insects 

quite as savage as a water do make sounds, and 

scorpion, but instead of ' since his own cousin goes 

lying in wait for his prey, , \ ^ “chew-chcw-chew,'’ 

he furiously chases the , y \ * there seems to be no real 

smaller water creatures ' \ \ reason why the little 

all up and down the / \ water boatman should 

stream — or round and \ ^ , not beat the drum. He, too, 

round the pond, as the case % ' ,4^^ has a boat-shaped body, but 

may be. Although he is very ’ Y swdms back upward in the 

small he is very courageous; a usual way; and since he is not 

boatman less than a quarter of ^ ^ so completely clothed with air, 

an inch long will boldly attack, * <^orn«<i»a nark,. difficulty in remaining 

ancleven kill, an insect twice his times called a “back swimmer,” under water if he feels inclined 
own size. for, being flat on top and rounded to do SO. 

This odd little bug is exactly ®“ Skimming over the top of 

like a boat in shape — flat below almost any pond or quiet pool 

and rounded like the bottom of a boat above, where a little stream rests a while before 
§0 he turns himself over on his back and hurrying on its way, we are sure to see some 
rows himself energetically about with his of those strange insects we call water striders 


Photo by CornnUa Clark,. 


long hind legs, like a tiny, living rowboat. 

He is really a smart little fellow in every 
way. Under his wings he wears a close- 
fitting velvety suit, overspread with a glit- 
tering film of air. makes the boatman 

so buoyant that he bobs about like a 
cork. When he is under water he is 
obliged to 
hold tight to 
the weeds to 
keep himself 
down, for as 
soon as he 
lets go, he 
: shoots up to 

' y , the top 

i ^ again. 

^ 1 When he is 

isjt f excited, espe- 

cially in the 
evening, the 

water boatman sometimes makes a queer 
little noise which sounds like ‘‘chew-chew- 
chew.’' TTe does this by rubbing his hands 
together — or perhaps we should say 
. his forefeet. 

Another water bug, also 
called a water boatman, is 

r said to play a tune by 
\ drumming on his snout 
with his front legs. It 
seems a curious trick, 
but since many insects 
do make sounds, and 
^ since his own cousin goes 

\ ^ “chew-chcw-chew,” 

Y • there seems to be no real 

\ ' ’ reason why the little 

\ water boatman should 

\ ^ ; not beat the drum. He, too, 
,4^^ has a boat-shaped body, but 
he swims back upward in the 
usual way; and since he is not 
so completely clothed with air, 


403 


WONDERS OF THE INSECT WORLD 


or pond skaters. Some have small button- 
like bodies, some are flat and oval, and others 
are so thin that they look like wisps of straw 
or bits of thread. But one and all have 
sharp, piercing beaks and absurdly long spi- 
dery legs on which they skate and slide and 
run and leap with the greatest ease upon the 
surface of the water. These queer bugs — 
for bugs they arc — are such light and airy 
things that they never sink down into the 
water, but as they run their little feet make 
tiny dimples in the surface film, which on a 
sunny day cast dancing shadows on the 
sandy bottom of a clear, shallow pool. 

Pond skaters are rather timid folk. They 
do not care to attack vigorous insects, but 
live chiefly by sucking the blood of small 
dead or dying creatures that fall upon the 
water or float up to the surface from below. 
When they are not gliding about looking 
for something to eat, the skaters are usually 


occupied with their toilet. Their heads, 
their bodies, and even their long thin legs 
are clothed with a short velvety pile which 
they are always cleaning and brushing. 
Most of these insects prefer to stay on the 
top of the water, but some will occasionally 
dive below carrying air bubbles at the end 
of their tails; and then their short velvet 
coats keep them quite dry and comfortable. 
One of these long-legged bugs is in the water 
quite as much as he is out of it, and may 
often be seen walking over the under side 
of the surface film, just as a fly walks on the 
ceiling. 

Although they look so frail the little water 
skaters are really very hardy insects. Even 
in the winter, if the ponds are not frozen 
over, you may see some of them skimming 
about on the water. Some, too, are able to 
fly, though whaler skaters never have wings 
until they are quite grown up. 


How often, in the quiet stillness of a summer’s day, 
have you lain beside a sunlit pool and watched the 
^’skippers” darting over its surface without ever wetting 
their feet? You would swear it could never happen if 

liv T.i>riii« J tiCid MurKory J Miliii* 


you had not seen it. Our picture shows clearly the 
wnnkles that come from the strain of that tiny weight 
on the surface of the water. In the background are the 
pebbles at the bottom of the pool. 





SPIDERS and THEIR KIN 


Reading Unit 
No. 1 


SPIOERS ANO THEIR KIN 

Note: For basic injormation For statistical and current facts ^ 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. 75. Index. 

Interesting Facts Explained 

How to distinguish between spi- How mother spiders care for their 
ders and insects, 3—406 young, 3—409-11 

The perilous courtships of male Jumping and hunting spiders, 3— 
spiders, 3—407-9 41 1 

How a spider weaves its web, 3— Poisonous scorpions, 3—413 
408-9 Allies and ticks, 3—413 

Things to Think About 

How is a spider made? tributed all over the world? 

How does an orb weaver build its What damage is done by mites 
web? and ticks? 

How have some spiders been dis- 

Picture Hunt 

What care does the wolf spider with bananas? 3-410 

give its young? 3-406 When do garden spiders hatch 

Why must the hunting spider go from eggs? 3-410 

after its food? 3—407 Where do scorpions live? 3— 411 

What stei:)s do orb weavers follow Why do wasps often attack spi- 
in weaving a web? 3 408 ders? 3—412 

What poisonous spider is shipped 

R el ated Material 

Why are some monkeys called What crab has begun to look like 

spider monkeys? 4—262-63 a spider? 3—183 

Why is the king crab not classi- How has one spider adapted it- 
lied as a crab? 3-190-92 self to life in the water? 3-394 

Leisure-tifne A ctivities 

PROJECT NO. I : Place a spi- PROJECT NO. 2 ; Observe spi- 
der’s web between two square ders working and feeding, 3— 

sheets of clean window glass for 408-9. 

study and exhibition, 3-408. 

Summary Statement 

Spiders have eight legs, a Alites and ticks are cousins of the 

joined head and chest, and silk spider and may cause serious 

glands at the end of the abdomen. harm to man and domesticated 

Spiders’ beautiful silk webs are animals, 

designed to catch unwary insects. 
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This flerce-looking crea- 
ture is a Lycosa, or wolf 
spider, with her egg sac. 
When the little spiders 
hatch out they will climb 
on their mother’s back 
and cling to her for weeks 
before striking out for 
themselves. 
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SPIDERS and THEIR KIN 

The Clever Little Weaver Who Strings Her Web Together under 
Your Very Eyes Is Full of Tricks and Amazing Ways 
Which You May Read of Here 


r^JMILL you walk into my i)arlor?” said 
the spider to the fly. And the par- 
ticular spider in question was by no 
means the only one that has asked the 
question. For the spiders spend a good 
share of their time inviting flies to wjvlk into 
their parlors, or webs. Once the invitation 
is accepted, the unhappy guests find that 
they cannot walk out again, and are quickly 
killed and devoured. 

Now first of all you must clearly under- 
stand that a spider is not an insect. It 
really is not at all like one, as you will sec 
when you look at it carefully. A winged 
insect has six legs, and its body is divided 
into three distinct parts — head, chest or 
thorax, and hind body or abdomen. Now 
look at a spider; and first of all count its 
legs. You will find there are eight of them. 
That number holds good for all spiders and 
their kin — the harvest mites, the ticks, and 
the scorpions. Next, see how the head and 
chest are fused together; in fact, but for the 
jaws and a curious pair of feelers called 
“palps,*' you might almost think that a 
spider had no head. There are no large 
compound eyes, one on each side of the 


head, such as a lly has. There are only a 
varying number of very small, beat 11 ike, 
simple eyes arranged in two rows on the top 
of the head. The quejer “head chest” is 
joined to the spider’s hind body — which is 
usually somewhat round and plump — by a 
very short, narrow waist; and on the end of 
the body you can see — if the spider is a 
fairly big one— several little swellings or 
rounded knobs. These are the silk glanrls, 
or spinnerets, from which the spider weaves 
her web. 

Then, too, a spider does not pass through 
a series of transformations, as an insect does. 
A spider is always a spider, never a grub or 
a caterpillar. When it first hatches out of 
its egg, though it is only a speck of a thing, 
it is nevertheless a very tiny edition of its 
parent, and if it is a spinner, it will very soon 
weave a few strands of web, like a grown-up 
spider, in which to catch an unwary midge 
or two for dinner. As the little creature 
grows, it casts its skin, or moults, several 
times; and on each occasion it increases in 
size; but it does not change in shape. 

Spiders vary enormously both in size and 
habit, ranging from delicate little creatures 
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IMiutu li> (.'uriiclin C'lnrku 


Here is a jumping spider with its victim. Jumping plants, around logs, and along the sides of buildings, 

spiders are of medium size with short body and short, They maxe no webs, but live in nests and stalk their 

stout legs. They are black, with colored spots, and prey, advancing with quick, jumping movements in any 

have conspicuous green eyes. You may find them on direction and pouncing like Ughming on their victims. 


scarcely a quarter of an inch in length to 
great tropical spiders with a twelve-inch 
span between their 

long, hairy legs. Some A 

spiders build the most 

complicated and beau- 

tiful webs, often of ge- 

ometrical design, while J 

others are content with ^ m 

much simpler snares; m 

some make tunnel-like J m 

nests in the ground, ^ § 

lined with softest silk ^ 

Pbolo liy (<uriinliB Clatrke 

and closed by wonder- 

^ TT 1. 


Many male spiders indulge in the most 
astonishing dances and antics during court- 
ship, a business that is 
nearly always fraught 
K with considerable dan- 

ger, as female spiders, 
for the most part, are 
of uncertain temper 
/ and bloodthirsty. If 

the advances of the 
male do not quite 
please the lady he is 
wooing, she will 
pounce upon him and 


r II 1 . j Here we have a female spider with her egg sac. It _ i i i u • , t:. 

fully-made trapdoors; takes a day or two for a cocoonful of young spiders to gobble him up! Even 

others again lead a Mtc** ®“‘- Then for « few <Uys more the baby spider after he has been ac- 
« . r , IS a pale, weak thing. After that, however, if it has , 

roving existence, mak- not been destroyed by some of its many enemies, it cepted as a mate, the 

ing no web but hunt- *u,e*““coon toto male spider’s life is not 

ing down and leaping altogether a happy 

upon their prey. Some are clad in brilliant one, for his wife in a sudden fit of temper 
colors, living jewels of the spider world, may turn upon him and slay him. So 
while others are dressed in more sober hues, courtship and marriage in spiderland is apt 
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Photo by Aiuorican Muneum of Natural Ilintory 

Here are the stages by which the orb>weaving spider 
'ipins her lacy web. First she lays side threads from 
iwig to twig of her support, and then threads radiating 
from the center like the spokes of a wheel. Next she 
starts from the center and works out in a spiral, 

to be a perilous adventure for the male 
spider, though on the other hand, there are 
a few species which appear to be more 
peaceably disposed toward each other. 

Male spiders are nearly always smaller 
and more active 
than the females, 
though their legs 
are longer. They 
may be distin- 
guished by the 
curious swellings 
W'hich all male 
spiders have on 
their palps, or 
feelers. 

Spiders such as 
the '‘orb weavTrs” 
have tiny combs on 
the ends of their 
legs instead of 
simple claws. 

These are used for 
carding and guid- 
ing the silken 



Photo by C^>riieliii Clurke 


Strengthening the web and holding the spokes in place. 
Then she starts from the outside and works inward, 
laying the sticky, fine thread that will ensnare the flies. 
As she works back to the center she destroys the old 
foundation spiral when it is in her way. 

and to withstand the violent strain set up 
by gusts of wind and the struggles of large 
captured insects. Having fixed the founda- 
tion boundary lines, the spider next weaves 
a series of radiating threads that look like 

the s])()kes in a cart 
wheel. When this 
has been accom- 
plished, she pro- 
ceeds, starting 
from the center of 
the web where all 
the spokes meet, to 
“\veave a wide spiral 
thread which con- 
nects all the 
spokes. 

Up to this point 
the spider has only 
used firm dry 
threads, w^hich 
would not seriously 
entangle any insect 
that might fly 
against them. 


ic Spidors always cover their balls of eggs with a silken cocoon, xt" u u 

threads as they is- Such an egg ball as this one of the shamrock spider is colored Now, however, she 
sue from the spin- y«Uow or orange. The shamrock spider is one of the orb beffins to weave a 
«Tv ^ weavers, and gets its name from the fact that some of the ^ , 

nereis. When a species bear a mark that looks rather like a shamrock. The second spiral 
big common gar- ««« ball is about half an inch in diameter, and a hundred litu# thread in the 
, _ _ • j , _ spiders, more or less, will crawl out of it. t ii r c a u in u n c 

spaces left between 


den spider starts 
weaving her beautiful web, she first lays 
down a series of foundation lines, stretch- 
ing from one point to another. These are 
very strong, and firmly attached at each 
point where they connect with a twig. All 
this is very necessary, for those threads 
have to carry the whole weight of the web, 


the first spiral, and for this she uses a vcfy 
fine and elastic thread coated with a sticky, 
gummy secretion. Starting at the outer 
edge of her web she holds on to the founda- 
tion lines with her front legs, while with 
the comblike claws on her hind legs she 
draws the gummy thread from her spin- 
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nereis, holding it firmly so that it may entangled in the meshes of the loosened 
stretch. As she fixes it to eacli radiating weh. The spokes of the wheel are not 
spoke, she lets it go with a sudden snap sticky, but are all fluffed out by the combs 
which causes a series of little blobs of the on the hind legs of the cute little weaver; 
sticky coating to form all along the line, this makes escape from them more difficult, 
like a row of tiny beads. It is this sticky Young spiders arc great aviators. On 
beaded spiral line that holds fast any un- quiet, almost winrlless mornings in late 


fortunate insect 
that blunders into 
the web. Should the 
insect only touch it 
with a tip of a wing, 
the creature is held 
fast, and the more 
it struggles to free 
itself the more en- 
tangled it becomes. 

The American 
orb weaver adds a 
broad ribbon of 
fle^ssy silk to her 
web, ^ in a 
zigzag pattern be- 
tween two of the 
sj)okes of her wheel; 
and right in the 
center she lays 
down a small, close- 
ly-woven carpet on 
which she takes her 
stand while she 
waits for her dinner. 

The small triangle 
spider, which is 
quite common in 
the pine woods of 
many parts of 
North America, 




I’liolo Ijy Coitiflui (_'ltirko 

Here we have caught a garden spider — one of the orb 
weavers — in the very act of spinning her web. She will 
spend an hour or two doing it; it vrill probably be destroyed 
during the day, and to-morrow she will build it over again. 
Old spiders like to spin at night; but one may often catch 
young spiders at work when there is plenty of daylight by 
which to watch their clever craftsmanship. 


summer and early 
autumn, you may 
see the tiny crea- 
tures standing on 
the topmost sprays 
of the hedgerows, 
on the top of fences, 
or on any similar 
vantage point, mak- 
ing ready for flight 
Standing high on its 
front legs, the little 
baby spider faces 
the wind and draws 
out from her spin- 
nerets a fine silken 
ribbon w’hich is 
wafted out in the 
breeze. WTien by 
the pulling of the 
silken threads she 
feels that they are 
long enough and 
strong enough to 
carry her safely 
through the air, she 
grasps the ends of 
the threads with her 
legs and sails away 
on a voyage of dis> 
covery. In this way 


weaves a triangular web which is really a 
most clever spring trap. Two points of the 
triangle are fastened to twigs. To the third 
point the spider fixes a stout and fairly long 
cord, the other end of which she fastens 
firmly to another twig a little distance away. 

On this cord the spider takes her stand, 
cljnging to her rope with all her eight legs. 
The clever little spinner pulls the rope in so 
that it is quite taut, and coils the slack part 
of the coil between her front and hind legs. 

When the shaking of the cord tells her 
that some insect has flown into her traj), she 
lets the rope go and her victim is at once 


spiders are carried long distances from their 
original home. Sometimes they are blown far 
out to sea; and if, as sometimes happens, 
their threads catch in the rigging of ships, 
they are transported far aw’ay to other lands. 
There is one tropical spider that has been 
distributed comi)letely round the globe by 
the aid of the trade winds and the ships, 
which together have carried her from island 
to island and from continent to continent. 

The female spider may not be altogether 
an ideal wife, on account of her uncertain 
temj)er and a cannibalistic tendency to de- 
vour her husband; but she is a most devote^^ 
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Phntna by Cornelia Clarke 

This hairy fellow is a tarantula — one of the Mygale 
spiders— who has shipped in from the Tropics on a 
bunch of bananas. He is a very unwelcome guest. 



for not only is he large and ugly, but he has a poisonous 
bite. It is always possible to tell a Mygale spider by 
his hairy legs and his hard, shining poison fangs. 



R*- 



PhotoH by Cornelia Clarke 


Above left is the egg sac of the common garden spider. they will feed on each other until there are consider* 

Sometime in May several hundred little spiders will ably fewer. At the right is the cunningly contrived 

hatch in this sac. As there is nothing else to eat, nest of a California trapdoor spider. 

mother, and often forms a beautiful silken are like balls of fluffy silk, some like fairy 

receptacle for the protection of her eggs hammocks, others are shaped like peaked 

and young. These silken nests, or cocoons caps, pie dishes, or fairy lamps; and some are 

(k6-k6on'), vary in size, shape, and color trimmed with silk embroidery or decorated 

according to the species of spider. Some with tiny pieces of leaves and flower petals. 
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Some spiders actually attach the cocoon 
to their bodies and carry it about with them 
until the baby spiderkins have all hatched 
out and departed; others hang their little 
nests up in a corner of their web, or attach 
them to a grass stem, or hide them under 
leaves or stones, or in cracks 
in the bark of trees. 

The sheet-weaving 
spiders make a closely 
woven web almost like the 
finest silken muslin. When 
first made it is a very beau- 
tiful thing, but its snowy 
whiteness soon grows soiled 
and dirty-looking and it be- 
comes the familiar grayish 
cobweb that we see hang- 
ing in the comers of de- 
serted rooms and old out- 
buildings. The hairy, long- 
legged ‘house sj)i(lcr’^ 
belongs to this group. 

I'he trapdoor spider lives 
in a tubular burrow under- 
ground, which she excavates 
with the help of her strong 
jaws. Having dug out the 
shaft to a suitable depth, 
she lines the walls with silk 
so that the particles of earth 
arc held together and the 
sides cannot fall in upon her. 

She then proceeds to make 
a wonderful circular trap- 
door, composed of sheets of 
silk with layers of earth be- 
tween them. Patiently she 
adds layer after layer until a thick, solid lid 
with a stout silken hinge has been formed. 
Grains of earth, tiny stones, and even pieces 
of twigs, leaves, and moss are fastened to the 
outside of the lid, so that when it is closed 
it is almost impossible to distinguish it from 
the surrounding ground. Inside the nest 
i» thickly lined with silk. 

When the spider is at home she usually 
sits near her trapdoor, and will hold on to its 
silken lining firmly to keep it tightly closed 
should any unwelcome visitor try to enter. 

‘ At night she comes forth to hunt her prey. 
Some species hunt down their victims, while 


others spin a snare close to the ground at a 
little distance from the nest, seizing any 
insect that blunders into the web and carry- 
ing it off to the nest where it can be devoured 
at leisure. W’^ith the return of daylight this 
primitive snare is nearly always destroyed 
and cleared away by the 
spider before she retires to 
her nest to rest. 

The jumping spiders are 
small, keen hunters that 
love warmth and sunshine. 
They may be seen in the 
summer time actively run- 
ning over the ground or up 
and down sunny garden 
walls and fences. They 
stealthil}' stalk their prey, 
as a cat does, and pounce 
suddenly upon the unsus- 
pecting insect. The little 
males arc often brilliantly 
colored and adorned with 
remarkable bristles and 
plumes. When playing 
court to the female they in- 
dulge in the most extraor- 
dinary posturings, leg-w^av- 
ings, and dances to show off 
their brilliant colors to full 
advantage. 

In the Tropics the hairy 
Mygalc (mig'a-le), or hunt- 
ing spiders, attain a great 
size, their stout hairy legs 
sometimes covering a span 
of eight or ten inches. The 
hairs that clothe the stout 
body and legs are often far more dangerous 
to human beings than is the bite of this 
giant spider, for they are very fine, sharp- 
pointed, and brittle, readily piercing the 
skin and setting up a painful and irrita- 
ting swelling. It is in tropical America 
that these spiders reach their greatest size. 
They prey upon large insects and are said 
occasionally to suck the blood of small birds 
that may have become entangled in their 
thick curtain webs. 

Quite a number of smallish spiders re- 
semble ants and other insects in shape and 
color, or they look like seeds or the buds of 



I’liotu Aiurnoaii Museum uf Natural ilmiory 

This creature is a close kinsman of the 
spiders. He is an African scorpion, shown 
about three-fourths his natural size. Scor- 
pions live only in warm climates. 
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PhutcM Iji ('oriirliu ('larkv 

This fat creature is a typical orb weaver, one of the 
clever spinners whose wheel-like webs gleam in the 
morning sun in our fields and gardens. 

flowers. In this disguise tliey arc the better 
able to capture their prey. 

The scorpion is a strange, forbidding- 
looking creature with its great piiicer claws, 
slender body, and long, jointed tail which 
ends in a formidable cur\’cd, sharp-pointed 
sting. Like the spider the scorpion has eight 
legs, while its head and body arc so closely 
united that it 
appears to have 
no head at all 
and the great 
pincer claws 
look as if they 
grew out from 
its shoulders. 

These claws are 
not really a fifth 
pair of legs, as one might supjxjse, but a 
strange development of certain parts of the 
head. They are designed for seizing insects 
and bringing them within reach of the 
scorpion’s complicated mouth. The small 
beadlike eyes are arranged on a ridge on the 
front of the head, and there is generally an 
extra pair on the center of the creature’s 
back, or thorax, as it is called. 

Although they are essentially tropical 



This is the head of a Lycosa, or wolf spider, enlarged 
twelve times so as to show her eight eyes. No spider 
has more than twelve eyes. 

creatures scorpions hale the great heat and 
glare of the noontide sun, and prefer to rest 
in some sheltered cranny under a rock or 
fallen log until night approaches. Then 
they wander forth in search of prey, holding 
their great pincer claws straight out in front 
of them and curving their long tails over 
their backs Small insects when cajitured 

are held and 
crushed in the 
great claws, the 
powerful sting 
being held in re- 
serve for killing 
large strong in- 
sects which 
threaten by 
their violent 
struggles to escape from their captor’s 
claws. Then the scorpion swings its long 
tail over its back, and the sharp point 
of the sting is thrust into the victimLs 
body. Near the point of the sting there 
is a tiny opening through which the poison 
from the big poison glands at the base of 
the sting is expelled into the wound. The 
unfortunate insect soon ceases to strug- 
gle. The poison from a large scorpion will 



Photo by Cornelia ( larke 

Certain kinds of wasps feed their babies on fresh spider meat. This 
wasp has rendered the big spider unconscious with one thrust of her 
rapier, and now she is dragging him down the walk toward her nest. 
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kill a mouse or a ral outright and can 
cause very serious illness to a human being. 

Scorpions vary considerably in size. Man}' 
smaller species are only an inch and a half 
or two inches long, while the great African 
and Indian species are most formidable- 
looking creatures. 

When a Scorpion Goes Courting 

The male scorpion is usually smaller than 
his mate, and, like the spider, is in much 
danger when he goes courting. At lirst he 
stands facing the lady of his choice and bows 
to her politely. Should she be in a good 
humor she returns his bow, and the ])air ap- 
proach each other, curve their tails over 
their backs, and twine them affectionately 
together. Seeing that the lady is ])eaceably 
disposed toward him, the male scorpion 
clasps both her claws in his own, and pro- 
ceeds solemnly to walk backward, while his 
partner slowly follows him. Thus hand in 
hand, the two peculiar creatures ])romcnade 
up and down for an hour or more before they 
disappear from view into a burrow which the 
male scorpion has f)rej)are(l under a ilat 
stone. 

If, after some time has j)assed, you raise 
the stone, you will probabl}' find onl\ one 


scorjiion at home. This will be the larger of 
the two. For if the lady scorpion grows tired 
of the company of her husband, she simply 
kills and cats him! 

Mites for the most part are very small 
and active members of the spider family, so 
small that a pocket magnifying glass is often 
necessary if we are to see clearly their vivid 
coloring. Some live in ponds and streams, 
but the majority arc land-duellers, and 
many arc serious pests, sucking the juices of 
fruit and jdants, or infesting poultry. Others 
again are responsible for n ange in horses, 
dogs, and cats. The disagreeable little 
bumps which we sometimes get on our arms 
and legs after a ramble through long rough 
grass in lK)t summer weather are caused by 
the tiny red harvest mite, which is no bigger 
than a needle point. It burrows into the 
skin and sets up the irritation. 

Ticks also belong to the sj>ider clan. They 
are larger than mites, and have somewhat 
Ilat, oval bodies. Some are brightly colored, 
but mostly they are dull gray, browm, or 
black. They vary in size from less than an 
eighth of an inch to over half an inch in 
length, and are often serious pests as the 
carriers of disease, not only to cattle, horses, 
.sheep, dogs, and cats, but also to mankind. 


Here sits the famous 
black widow spider in 
her web with her egg 
sac, and even people 
who hate to kill spi- 
ders had better slay 
this one before she 
bites, for her fangs 
are poisonous. She 
is found in almost 
every state of the 
Union, but especially 
in California, and she 
seems to prefer to 
live in man-made 
shelters. Her web is 
ugly to look at and 
ii regular in form, as 
is proper for a spider 
who is such a menace 
to insect and human 
society. She has been 
called the **black 
widow** because of 
her glossy black or 
dark Drown color and 



because she often 
kills her husband. 
Occasionally people 
have died as a result 
of her bite, but usu- 
ally the human vic- 
tims recover. For a 
long while, however, 
the pain is acute and 
the symptoms severe, 
and those who are 
not familiar with such 
cases think they have 
acute appendicitis, 
food poisoning, lock- 
jaw, or ruptured gas- 
tric ulcers. The usual 
insect sprays and 
powders only make 
the black widow 
sleepy, but a spray of 
creosote will kill her, 
and will also keep her 
away. You may know 
hei by the red spot on 
her under side. 


Photo by Unixomity of Cniifomw 




AMPHIBIANS 


Reading Unit 
No. 1 

riJNEFUI. FROG AND SOLEMN TOAD 


Note: For basic injormation For statistical and current jacts^ 

not found on this page, consult consult the Richards Year Book 
the general Index, VoL 75. Index. 

Interesting Facts Explained 

Why frogs and toads are called by their enemies, 3-421 

amphibians, 3—415-16 How frogs croak, 3- 42 2 

Where toads and frogs spend the Tree frogs, 3— 42.^-2 5 

winter, 3—416 Strange breeding [)laces, 3-425- 

From egg to frog, 3-418-21 26 

Why toads are usually let alone 

Things to Think About 

Why must tadpoles stay in the What changes does a tadpole 
water, while frogs and toads undergo before it turns into a 

can stay on land? ^rog or toad? 

How does the spawn of frogs dif- How are tree frogs fitted for life 
fer from that of toads? in trees? 

Picture Hunt 

Why do toads like to visit a gar- Why is the under side of a frog 
den? 3—416 whitish in color? 3— 4>2 1 

What are the boxlike divisions Why do some people raise biill- 
seen in developing eggs?. 3— frogs? 3-422 

417 What helps tree frog to stick to 

What happens to a tadpole’s tail the bark? 3—42,^ 

during development? 3—419 Where may we find the eggs of a 
Why are tree frogs hard to find? midwife toad? 3—425 

3-420 

Related Mciterial 

What process increases the num- What other animals, besides 
ber of cells in a living thing? toads and frogs, shed their 

3-279 skins? 3-482-83 

Eeisure^time Activities 

PROJECT NO. I : Tn the middle in a tank of water and watch 

of March, visit a marsh and col- their development with a lens, 

lect some frog’s eggs. Keep them 

Summary Statement 

Frogs and toads stand between water. The eggs hatch into tad- 

fishes and reptiles, because they poles, which look like fish. Later 

have gills when young, and lungs the tadpoles develop lungs for air 

when fully grown. That is why breathing, their tails shrink, and 

their eggs must be dropped into legs form for a life on land. 
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I'holu by Karl 11 Mtialuwikl 


Fowler’s toad is only two and a half inches long, but he so has a natural drum to magnify the sound. You will 
has a mighty voice. For he inflates the air sac in his hear his droning, musical call in April over the United 
throat whenever he sings as he is doing above and States eastward from Michigan and west to Texas. 

TUNEFUL FROG and SOLEMN TOAD 

Our Little Neighbors in the Swamps Have Very Strange Children 
That Never Go on Land During Their Youth 


TOAD or frog could certainly never 
recognize its own child. When a 
}'oung reptile is horn or hatched you 
can tell at once what sort of creature it is 
going to be. Baby crocodiles, tortoises, 
lizards, and snakes are tiny inde|H;ndent 
animals exactly like their parents. They 
grow, but they do not change in any re- 
markable way. 

Now frogs and toads, as you probably 
know, are not like this. When they start 
out in life they are not frogs and toads at 
all. They are queer little wriggly tadpoles, 
or polliwogs, not in the least like their 
parents. 

Tadpoles are water babies. They live in 
the ponds and streams, where they swim 
about and breathe with gills just as fishes do. 


The little things would die if you took them 
out of the water. 

Grown-up frogs and toads, on the other 
hand, are land creatures. They live on the 
banks of the pools and streams, in damp 
* meadows, or in any muddy, marshy places; 
and they have lungs to breathe with like 
all other land animals. 

So toads and frogs are not reptiles. They 
are called amphibians (am-fib'I-an) because 
they have a double life, for originally the 
w^ord was used of creatures living both on 
land and in the water. They spend their 
early days like fishes in the water; and then, 
after going through the most astonishing 
transformations, they hop ashore and turn 
into land animals. But all their lives frogs 
and toads continue to be fond of water. 
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You never find them in dry woods or hot, 
sandy fields. They would shrivel up if there 
were not enough puddles and wet weeds or 
mud about to keep them comfortably damp. 

Amphibians, like reptiles, are cold-blooded 
creatures. But instead of being covered with 



mouth and swallows them with gulps of 
satisfaction. 

Winter Homes of Toads and Frogs 

In the winter months there arc no toads 
to be seen squatting by the wayside or 
flopping along the muddy lanes, and no 
frogs to be heard croaking hoarsely in the 
evening down by the water’s side. P"or as 
soon as cold weather sets in, all these crea- 
tures troop off to their winter quarters and 
go to sleep. Toads crawl inside hollow 
trees, shuffle under large, flat stones, or 
creep into holes in the ground, where the 
sharp frosts and the cold, wintry 
blasts are not likely to harm them. 
Frogs usually bury themselves in the 







they are most 
of them 
clothed with a 
soft skin, 
which is very 
elastic and can 
be stretched in 
a most aston- 
ishing manner. 

They do not Phoioa by N Y. Zoological Society 

drink in the usual wav, The common pond frog, above, and the common garden mud, very often at the 
but absorb moisture bottom of a pond; and 

stanng eyes, are old friends to nearly all of us. Toads i ^ n 

through the skin; and are an asset to the garden not only because they are there they stay, all 

therp nnthirifT nn rilH <“»«8in8 *0 look at, but because they eat up insects, im 1 nfrt‘thor in 

mere is notning an old besides. As for the frogs, what could be merrier than nucKlk u up logcincr in 

toad enjoys so much as their agile antics, or the sound of their evening chorus bunches, until the 

sitting in a puddle and ^ spring? warm spring sunshine 

soaking up the water in undisturbed calm, wakes them from their long winter sleep. 


A frog’s skin, as a rule, is damp and 
clammy, w'hile a toad has a rough, dry skin 
covered with little warty lumps. Every two 
or three weeks all amphibians shed their 
outer dead skins just as reptiles do. The 
old skin .splits and peels off in ragged flakes, 
and its owner almost always makes a meal 
of it. It is one of the funniest of sights to 
see a portly toad trying to get rid of his 
tattered old suit. He works away with his 
sturdy little hands, rubbing the loose pieces 
from his back, first on one side and then on 
the other; tlien he stuffs them into his 


Then the frogs leave their muddy beds, 
the toads creep out of their holes and 
corners, and they all make their way to the 
ponds and ditches round about. There they 
soak themselves in the water and snap up 
insects and worms. The frogs begin croak- 
ing in chorus. They choose their mates and 
seem very much i)lcased to find themselves 
out and about in the warm, wet world once 
more. 

But they do not spend all the bright spring 
days in idling and playing about. They 
have important work to do. Soon all the 
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Photo by Anierioan Muaeiiiu of Natural Hiatory 

On this page we may see how a frog*s egg turns into 
a tadpole. If you can get hold of a lump of spawn — 
the mass of jelly with eggs in it which the frog leaves 
in some pool— you can see the eggs hatch out under 
your very eyes. Just put the spawn in a dish of water 
in the house — and watch. These pictures are much 
larger than the eggs really are; so you will not be able 


to see the first part of the process very well with your 
naked eye. The egg will split into more and more 
parts; then the tiny tadpole will begin to take shape. 
Little by little his head and tail and gills and eyes and 
all the other parts of him will grow. And finally he 
will wriggle out of the softened mass of jelly, and 
make for the warm, sunshiny surface of the water. 
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This giant tree toad is 
only one of the many 
species of tree dwellers 
among the amphibians. 
In this picture we can see 
clearly the round disks 
on the ends of its fingers 
and toes; with them it 
clings to the tree. 




mother frogs and toads arc busy laying their 
eggs. In the shallow pools and ponds, in 
meadows, woods, and fields, in the ditches 
by the wayside, and in the gently rippling 
streams that wander through the land, 
strange-looking lumps of pale grayish jelly 
appear, floating among the weeds, just 
below the surface of the water. If we look 
carefully, we can see that each lump of jelly 
is made up of a quantity of small round balls 
about the size of a pea, all tightly prei^sed 
together; and in the middle of each ball is 
a tiny dark speck. 

The Beginning of a Tadpole 

This is the frog’s ^‘spawn.” Each little 
jelly ball contains an egg; it is the dark spot 
in the center, or the “germ” — the living 
spark of life from which the wee tadpole will 
grow. 

When the mother pops a batch of eggs 
into the pond, the little jelly balls are very 
lough and slippery. This prevents fishes 
and water fowl from gobbling theih all up 
at once. But they gradually swell and soften 
in the water, and by the time the baby 
tadpoles are hatched and ready to make 
their escape, it is quite easy for the tiny 
things to push their way out through the 
sticky mass. 

The toad^s spawn is laid in a long ribbon 
of jelly instead of in a lump, and the dark 
round eggs in it look like strings of tiny 


the same time, it is no wonder that so many 
ponds and ditches arc crowded with little 
])olliwogs in the spring of the year. I'oad 
tadpoles are rather smaller and darker than 
frog tadpoles; otherwise the little creatures 
are very much alike. 

How Polliwogs Breathe 

At first the tiny polliwogs have feathery 
gill tufts to breathe with,^which stand out 
on each side of the head like little waving 
plumes but are so very tiny that you can 
hardly see them witliout a magnifying glass. 
As they grow bigger the tadpoles lose their 
feathery plumes, and their breathing gills 
are hidden under little folds of skin, just as 
fishes’ gills are. 

By this time the tadt)oles are big enough 
to be seen, and what funny-looking little 
creatures they are! They seem to be all 
head and tail, and to have nothing at all 
in the way of a body. But the big round 
headlike thing is really head and body both; 
and hidden under its dark skin are the legs 
and all the other parts of the frog into which 
it is going to grow. In the meantime the 
odd water babies have all the organs they 
need for living in a pond — ^gills to breathe 
with, a pair of horny lips to eat with, and a 
long flat tail with which they swim through 
the water by striking out to right and left, 
just like a fish. 

Tadpoles are very restless little beings. 
They are hardly ever still. When they are 
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Photos by N. Y. Zoological Soolety, aud Russell Rarruon 

It would be hard to think of anything more fascinating 
than to watch the little tadpoles in some TOnd from 
day to day, as these children are doing. First they 
are wriggling mites so small you can hardly see them; 
then they grow larger and larger, as the pictures show, 
and develop hind legs, then front legs, at the same 


time losing their tails. Then they hop off on shore, 
wee froglets about the right size for Doll-land. Some 
frogs take only a few weeks for all this, others two or 
three years. There is one frog called the paradox frog 
because it grows to be ten inches long as a tadpole — 
and then shrinks to two inches or so as a frogi 
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not wriggling about all over the place in a 
state of wild excitement, they ding in 
bunches to the water weeds, where they arc 
constantly changing places, rudely pushing 
and shouldering each other out of the way 
in order * * ^ , . 

to get in- spite of its name. 


to get in- 
t o the 
middle of 
the bunch 
—which 
seems to 
be the fa- 
V o r i t e 
spot. 
They nib- 
ble the 
water 



he place in a and smaller every day. But before the tails 
ley ding in disappear altogether, the little amphibians 
here they arc scramble out of the water as wee frogs and 
dely pushing toads no bigger than your thumb nail, and 
t of the way start hopping and crawling about in the 
A I • damp grass round the edge of the pond, 

spite of its name. Crowds of tiny toads and froglets often 
IS swarm on the banks of ponds and streams in 

Photon by Pomnlia the summer lime. It is just after they come 
\ ashore that we sometimes see whole regi- 

societi mcnls of the little creatures gathered to- 
gether before they set off on 
their travels further inland 


m 


Try to trace the 
outline of this 
tree frog. It is 
easy since you 
know he is there; 
but you have 
probably brushed 
right past him 
many times with- 
out knowing he 
was anything but 
bark or leaves. 


weerls and swallow all ' 
sorts of tiny soft things 
that float in the water — 
even their own brothers and 
sisters, now and then — and of " 
course a great many of them are 
eaten up in turn by the larger crea- 
tures living in the ponds. 

When the tadpoles are full-grown 
they begin to change in appearance. 

Their heads and bodies take shape, 
their legs — first the hind pair ancl 
then the front pair — break through the skin, 
and the little creatures now look like small 
frogs that have somehow grown long tails. 

From Tadpole to Frog 

By this time they have acquired a pair of 
lunp to breathe with, while their gills are 
shriveling up and are no longer of much use. 
So they now come often to the to]> of the 
water and push their little noses above the 
surface to take in drafts of fresh air. Their 
tails, too, begin to shrink, growing smaller 




sSlf-m^Shfrog. oUhcirny 

things who leave their watery home for the 
dry land ever take part in these evening con. 
certs. Frogs and toads are not full-grown 
until they are three or four years old, and 
before that time they have many dangers to 
meet. If they hop back into the water for a 
swim they run the risk of being snapped up 
by hungry fishes, while on land they may be 
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This leopard frog takes his name 
from his spotted skin, which re- 
minds vs of the skin of a leop- 
ard. As we see in the picture 
above, he wears his handsome 
coat only on top, where every- 
one can admire it. 

Photo by N. Y. 

ZoitloRiral SopH.tv w 


eaten by the y 
snakes and birds and )| 
beasts. So out of all ^ 
the thousands of pollmogs that 
hatch out of each batch of 
eggs, only two or three are / 

Toads and frogs are alike in 
many w^ays. Both have big 
beautiful eyes that shine - . 

like precious jewels in 
their heads; both ha\’e 
huge, wide mouths and long ' 
sticky tongues. They both feed on small 
creatures such as insects, worms, .slugs, or 
even baby toads and frogs which have not 
been long out of the w^ater. As a rule they 
will not touch anything until the}^ are quite 
lure it is alive. You may see an old toad 
sitting bolt upright on its haunches, gazing 
with intense excitement at a big fly resting 
on the ground. Presently the insect moves 
a leg. That seals its fate. Quick as a flash 
the toad makes a dart with his long sticky 
tongue, and the fly disappears down his 


throat. If the victim is a worm too large to 
be swallowed with a single gulp, the toad 
lurches forw^ard, seizes it by the middle, 
and then crams the two wriggling ends of 
the creature into his mouth with his hands. 

Frogs are much more lively than toads. 
With their long hind legs they spring and 
leap about like acrobats when they are 
ashore, and the same legs, with their webbed 
feet, make them capital swimmers when 
they are in the water. The toad’s hind legs 
are not so long, and he cannot skip about 
with such agility. Ilis usual mode of prog- 
ress is a jerky crawl, though when he is in a 
^ hurry he can get along more quickly by 
^ taking little hops. He is rather a poor 
* fc' swimmer, too, and does not spend 
so much time in the 
i water as the frog does. 

\ Asa rule, he prefers to 
^ puddle or 

and a very useful one 
to have about the garden; for he 
destroys many a troublesome 
insect. Although toads do not 
“spit venom,” as people thought 
olden days, they do exude a 
disagreeable milky fluid through 
the pores of the skin when they are 
roughly handled. This fluid is quite 
harmless to man, as a rule, although it 
leaves an unpleasnt smell on your skin 
and will make your eyes smart if you rub 
them just after you have touched one of tlic 
creatures. But to many animals it is really 
poisonous. No wise dog will touch a toacl, 
and if he does pick one up while he is still a 
foolish puj)i)y, he will drop it in a huriy^ and 
never repeat the experiment. Some kinds 
of frogs, too, are not at all nice to handle — 
and a few are actually poisonous. The milky 
stuff that oozes from the skin of one small 
frog found in Colombia is used by the natives 
to poison their arrows. 
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This lord of the pond is an American 
bullfrog. It is his voice which booms 
loudest in frog concerts. And it 
is his fat hind legs which often- 
est find their way to our tables 
as the delicate frogs’ legs ^ 

dear to the good cook's ^ 

heart. 




i 



Phf)to l)v Field Muneuiii 


As a rule frogs are far more noisy than 
toads, though both can make some kind of 
sound when they are pleased or alarmed. 
It is the males that croak so lustily when 
they gather around the ponds on warm 
spring nights. They are just showing off 
to attract attention from their mates, and 
each one does his best to sing louder than 
his neighbors. The lady frogs seem to enjoy 
these singing contests, though they usually 
listen in silence or show their pleasure only 
by little grunts. 

How a Frog Croaks 

When a frog or a toad croaks he keeps 
his mouth shut and his throat swells up 
like a blown-out paper bag. In his throat 
is a pouch of very fine skin called a “vocal 
sac.'' When it is filled with air, this pouch 
adds to the volume of the sound; and that 
is why so loud a noise comes from so small 
a creature. 

Some frogs have two of these pouches, 
one on each side of the throat. The Euro- 
pean water frogs and a few others even have 
slits in the skin through which the pouches 
bulge and swell out like balloons when the 
frogs are croaking. 

The American bullfrog is a champion 
croaker. His love song on a quiet night can 
be heard nearly a mile away. He is a fine 
fellow with an olive-green coat and a bright 
yellow waistcoat, but he changes color a 
good deal, appearing light green in a bright 
light and almost black just after he has come 
out of the watrr. He is a splendid swimmer 


and diver, and is foiul of sitting up to his 
middle in the water at the edge of his own 
particular pond while he sings or waits for 
his supper. He eats all sorts of water 
creatures, including smaller frogs; and he 
sometimes drags little ducklings and other 
wee w'ater fowls below and swallows them. 
But he is eaten up in turn by otters, snakes, 
birds of prey, turtles, and alligators. 

The Largest Frog in America 

The bullfrog is the large&t of all American 
frogs. When quite grown up he is often six 
or seven inches long. The tadpoles live 
two or sometimes three years as Avater babies, 
and are almost as long as full-grown bull- 
frogs before they change their shaj)e and 
their habits and hop ashore for the first time. 

The Indian bullfrog is nearly as big as 
his American cousin; but largest of all the 
frog tribe is the “giant frog’^ of Africa^ This 
monster sometimes measures over a foot in 
length. It must be rather startling to meet 
him hopping over the ground with his giant 
strides. 

The Frog That “Plays ’Possum” 

One of the smallest frogs is the “dwarf 
frog,” which is hardly an inch long. It lives 
in South America, and is quite black, except 
where it is marked underneath with splashes 
of bright orange or crimson. When it is 
frightened, this little frog does not hop off in a 
hurry, but instantly turns over on its back. 

Almost as small is the tiny North American 
cricket frog. He is a merry little fellow 
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dressed in a spotted suit of reddish brown — 
fond of sitting on the broad leaves of water 
lilies while he chirps away like a cricket. 
But he is very nervous, and if anything 
disturbs him, he bounds from his leaf as 
if shot from a catapult, plunges into the 
water, and hides himself in the mud at the 
bottom. 

Frogs That Live in Trees 

Most delightful of all little frogs arc the 
pretty North American tree frogs that trill 
away so cheerily in the woods, llelds, and 
orchards all through the summer from June 
to September. Instead of hopping about 
the ground in the usual way, these funny 
acrobatic little creatures spend their days 
11 j) among the branches of the trees. There 
they cling to the leaves with the round, 
sticky pads on their fingers and toes, and 
take Hying leajis from one bough to another 
as thvj*' Juuil for beetles. Hies, and cater- 
pillars in the cool of the evening. 

Some of these frogs make their homes in 
the cracks and crevices of old moss-covered 
walls; others love the cornfields, where they 
are sure of finding plenty of insects to feed 
on. In the daytime the little field dwellers 
hide under the 


places and grow very lively; and their little 
tinkling call, which sounds like the note of a 
distant cowbell, may be heard all over the 
field. 

The common tree frog — or tree toad as it 
is often called — of Eastern North America 
is one of the best known of these little crea- 
tures, for he often makes his home in the 
trees in the garden or in the vines upon the 
houses. He has everything that the heart 
of a tree frog could wish for — cool green 
leaves to shade him and keep his skin moist; 
ever so many dark nooks and corners to 
sleep in; and above all, plenty of juicy cater- 
pillars and nice things like that. And how 
the frog rejoices when the rain patters down 
and drums on the leaves of his tree 1 Then his 
throat swells and he sings aloud for joy. 

Tree frogs are most noisy at night, like 
their relatives who live on the ground, but 
they often lift up their voices in the day if 
it is dull and cloudy. “When frogs croak 
it is going to rain,^^ people say. This is 
sometimes true, though it docs not do to 
depend on the little weather prophets — 
they are not always right. 

There are a great many different kinds of 
tree frogs, mostly dressed in some shade of 



Photo by N. Y. Zoological Society 
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his hind legs and retires with them to a hole 
in the ground. There he waits patiently, 
coming out only at night to feed. When the 
eggs are ready to hatch, off he waddles down 
to the water and lets all the baby polliwogs 
go free. 

Another toad — a mother toad this time — 
carries her eggs about on her back. The 
male lifts them and places them in position 
for her, and they sink into her soft, thick 
skin. Each egg lies in a separate little 
pocket, and the sticky film on top of it soon 
becomes hardened and forms a tight-fitting, 
horny lid. For nearly three months the 
patient toad moves about wnth her strange 
burden. Then one by one the little lids are 
pushed up, and seventy, eighty, or maybe 
a hundred tiny toads scramble out and tum- 
ble off mother’s back. This toad is called 
the Surinam (sdo'rJ-nam') toad. It is a 
strange, awkward-looking creature with a 
pointed snout, and it lives in the damp forests 
of Brazil and the Guianas. 

The largest toad of all is the ^‘giant toad” 
of Central America. It is as big as any 
bullfrog, and its loud croak is like a hoarse 
bark. The smallest is the wee oak toad, 
which is not much more than an inch long. 


This little fellow lives in Carolina, Georgia, 
and Florida, and is usually found in sandy 
places where there are plenty of shallow 
pools and low oak scrub growing round 
about. He is a bright little creature in a 
dusky brown coat and a light waistcoat, 
while the palms of his hands and the soles 
of his feet are bright orange. He is often 
mistaken for a baby toad, because he is so 
small, but he never grows any bigger. He 
is more often heard than seen, for he sounds 
like the squawk of a frightened chicken. 

There are many odd-looking toads and 
frogs. The horned frog of Brazil is one of 
the most peculiar. It is very large and stout, 
and almost as round as a ball. Over each 
eye is a triangular lump; its mouth is simply 
enormous; and its crinkly skin is marked 
with spots and splashes of green, orange, 
brown, black, and yellow, arranged in pat- 
terns like a gorgeously colored carpet. 
Horned frogs arc fierce creatures. If teased, 
they puff themselves out to such an extent 
that you would think they must burst like 
the boastful frog in the old fable. But this 
is not all. The angry creatures will come 
hop])ing after you and try to bite you. But 
their bite is not poisonoi^s. 


This ts the Surinam toad, 
a creature so strange as 
to be almost beyond be- 
lief. It lives in the for- 
ests of Brazil and North- 
ern South America; and 
the mother has about the 
most amazing of all ways 
of taking care of her chil- 
dren. You probably 
would never guess it i 
you had no hint. 



Pkpto by AiDorican Museum of Natural History 


After the eggs have been 
laid, the father picks 
them up and places them 
on the mother's back. 
There they sink into the 
skin, each egg in its own 
little pocket, which then 
grows a homy lid. After 
eighty-two days, the little 
toads hatch and each one 
lifts its lid and tumbles 
out. 
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AMPHIBIANS 


Reading Unit 
No. 2 


NEAT LITTLE NEWT ANO SALAMANDER 


Note: For haste injormation 
not found on this pa^c, consult 
the general Index, Vol. i§. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Facts Explained 


The difference between newts and Giant salan 

fnigs, 3-428 Salamander: 

How mother newts protect their light, 3—4 

eggs, 3-428-29 A salamanc 

Where to look for newts and sala- grows up 

manders, 3—429 

Things to Think About 


Giant salamanders, 3—430 
Salamanders that never see day- 
light, 3-431 

A salamander that hardly ever 
grows up, 3-431 


What group of amphibians never 
lose their tails? 

How can you tell whether a tad- 
pxile will become a frog or a 
newt? 

Why are salamanders found in 


damp parts of the woods? 

Can salamanders live in fire? 
What changes have taken place in 
salamanders that always live 
in caves? 

What makes an axolotl grow up? 


Picture Hunt 


What makes salamanders return for in salamanders that never 

to lakes and ponds in the leave the water? 3-430 

spring? 3—428 How can the white salamander be 

Why are salamander eggs very made to change its color? 3— 

large? 3-429 43 1 

What structures may be looked 

R elated M aterial 

From which group of animals did What other animals live in pools 
salamanders inherit their gills? in which salamanders are 

3—196 found? 3— *222 

Eeisure^time Activities 

PROJECT NO. i: In IMarch, their development. During and 
visit a swamp and look for the after a rain, visit the woods and 


large, jellylike eggs of salaman- hillsides f 
ders and newts. Keep them in 429 
old aquarium water and watch 

Summary Statement 

Newts and salamanders are lives bees 

amphibians like frogs and toads; land. L 

but they still keep the tails they their gills 

had as tadpoles. Some salaman- when the 

ders retain their gills all their lay their 


hillsides for red salamanders, 3— 
429 


lives because they never go on 
land. Land salamanders lose 
their gills and return to the water 
when the time comes for them to 
lay their eggs. 
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NEWTS AND SALAMANDERS 



}MiOto by N Y. Zoubiicical 3uciety 

A newt, as is clear from this picture, looks a little like like to do. But in the courting season he takes to the 
a polliwog which is about to turn into a frog. After he water again, dashing about and proudly flicking his flat 
is full-grown, he usually spends his time on shore — tail, which usually is ornamented by a ridge or crest 
and he does not stick to streams and bogs, as frogs on top. Here he is shown leaning against a glass. 

NEAT LITTLE NEWT and SALAMANDER 

Some of Them Spend the Winter Frozen Solid in a Cake of Ice, 
and Others Refuse to Grow Up and Go Out into the World 


T WOULD seem that Mother Nature 
is willing to let her children do just 
about as they please so long as they 
do not harm themselves too much with 
their whimsical notions. She seems quite 
willing that frogs anrl toads and newts and 
salamanders should go their own way and 
spend the first part of their lives in the water 
and the rest of it on land. All she asks is 
that they should be strong and healthy and 
look after their eggs properly and not be 
silly about running into danger. And be- 
cause they have followed her wishes in all 
these matters, they have lived and mul- 
tiplied until they are the fine healthy tribe 
that we know. We call them “amphibians” 
(&m-flb'l-iln) just because they spend the 
two parts of their lives under such different 
conditions; the word, which is from the 
Greek, means “having a double life,” and 


was at first a[)plicd to all creatures who lived 
both on land and in the water. 

But the newts and salamanders have hit 
on a scheme that is different even from the 
habit of their close relatives, the toads and 
frogs. For toads and frogs leave their tails 
l)ehind them when they quit the water and 
no longer need them for swimming, but 
newts and salamanders keep their long tails 
all their lives. So toads and frogs arc called 
“tailless amphibians,” and newts and sal- 
amanders “tailed amphibians.” 

Newts begin life as water babies, just as 
toads and frogs do. At first all the little 
tadpoles are much alike, but as they grow 
older you can tell which are which, for the 
newt tadpoles grow their front legs first, 
and do not lose their tails. 

The female newt is most fastidious about 
her eggs. She pops them here and there 
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upon water weeds, each one separately, and 
twists or folds the leaves around them to 
keep them safe from hungry water folk. 
She uses her hands and feet to twist and 
fold the leaves, and sometimes gives them 
a little nip with her jaws to make things 
more secure. 

Most young newts spend the first year or 
two of their lives on land, hiding under 
stones and logs or piles of damp leaves and 
moss. They often 
wander far afield 
and turn up in 
unexpected 
place^, such as 
dam]) sheds 
and cellars. 

They even ap- 
j)ear in the 
coal scutt le oc- 
casionally, hav- 
ing been shoveled uj) 
with the coal. 

In cold weather 
they are dull and 
torj)i(l, and their 
s|)oltcd coats are 
dark and dingy. But 
in the .spring they 
grow quite lively and 

are very smart indeed in their courting suits. 
Their skin becomes bright and glistening, 
and gleams with tints of red, green, and 
orange, w^hile fine upstanding crests aj)j)car 
uj^on the backs of nn)st of the males. The 
male newts at this time are very proud of 
themselves. They ripple their crests and 
wave their tails to show the lady newts how 
fine they arc. The lady newts, too, have 
pretty s})ring dresses, })iit as a rule they have 
no crests on their backs. 

Queer Ways of the Salamander 

Salamanders (.s.M'a-man'der) arc very 
much like newts; indeed in the United 
States we make no real distinction between 
the two. But their tails are rounded and 
tapering, instead of flattened and oar-sha})ed; 
so in general they look more like lizards. 
Although they are born in the water and 
•spend their early days there, many of them 
live on the land after their tadpole days are 



over. They love dami>, shady spots, and 
hide under stones, rotten tree stumps, and 
moss in the daytime, coming out to feed at 
night on worms, snails, beetles, woodlice, 
and other small live things. They are won- 
derfully hardy creatures; even though frozen 
in ice or dried u|) in mud, they will come 
to life again when the sun melts the ice or 
the ri\in softens the earth. If they chknee 
to lose a finger or toe, or even an arm or 

The mass of salaman- leg, they need not 

der eggs at the left will worry much, for in a 

soon begin to turn mto i » 

the little salamander few weeks time they 

tadpoles which you see ,rrf»w nf^w nnp*; But 
in the picture below. ones. ^ i>Ut 

Photo h\ ArnpriCfin thcrO IS OUC thing a 

of Natural iitatory salamaiidcr cannot 

do. It cannot live in 
the fire as people used 
to say it could. 

The brown sala- 
manders of the East- 
ern United States live 
mostly near running 
brooks shaded by 
trees, where the\' lurk 
in the wet sand or 
mud under stones. 

Best of all the}' love 
the little mountain 
streams that flow 
swiftly dowm the hillsides, forming miniature 
cascades and small shallow pools on the way. 

Salamanders That Love Dry Land 

Certain Californian salamanders often live 
W'holly away from the w^ater and nearly 
always make their homes under rotten logs 
and stumps. They do not even seek the 
ponds or streams to lay their eggs, but place 
them in a hollow in the ground and coil 
around them until they are hatched. Strange 
to say, these young Californian salamanders 
are not tadj^olcs when they are hatched, but 
are already .salamanders. If you put them 
in the w'ater they are very unhappy, for the 
poor little things cannot swam and im- 
mediately sink to the bottom. 

The black salamanders, too, are born on 
dry land as air-breathing creatures. They 
live on the Alps, some three thousand feet 
above sea level, and may never see a pool 
or stream at all. Vet the fire salamanders, 
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I^oto by N. Y. ZooloKical Nooiety 

Some newts and salamanders lose their gills when 
they now up, as frogs and toads do, and some keep 
them .always. It depends on whether the grown crea- 
ture is going to live in the water all the time or become 

who also live high up in the world, start 
out in life as water babies in the true am- 
phibian way. Fire salamanders live in 
Southern and Central Europe and in some 
parts of Africa and Asia. They make their 
homes in wooded districts on the slopes of 
the mountains, and have jet-black coats 
marked Avith bright yellow or orange spots 
and stripes. 

The American Hellbender 

The “giant salamander’’ of America — 
or “hellbender,” as he is sometimes called — 
is much fonder of the water than most of 
his kind. He is a stout fellow, fully half a 
yard long, and he lives all the year round 
in the streams and rivers of the Eastern 
United States. Fish 
ermen do 


a land dweller. The mud puppy in this picture is not 
the most beautiful of the salamander tribe, but he does 
keep his fine gills, which are a bright crimson, o Even 
so, what real puppy would own him as a brother? 

not like tlie hellbender at all, for besides 
eating quantities of fish he makes himself a 
nuisance by biting the bait off the hooks. 

The Largest Living Amphibian 

The giant salamander of China and Japan 
is not unlike his American cousin — a queer- 
looking creature with a broad flat head — 
but he is more than twice as big, for when 
full-grown he may measure four or even five 
feet from his blunt nose to the lip of his 
tail. This monster, the largest of living 
amphibians, usually lives alone under pro- 
tecting rocks in swiftly-flowing streams. 

Many of the 


When the Mexican axolotl gets 
about this far in the process of 
changing from tadpole to sala- 
mander, he is so well pleased 
with himself that he stops right 


Photo by V V. Zooloitiral SoriPt 



salamanders are 
very strange in 
their ways. The 
sirens, which are 
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Photo by Aiii«ricuD MuMOiiiii of Nuturul iiiatury 


Above is the olm, or proteus, the strange blind sala- 
mander that lives in underground lakes in Europe. It 

North American salamanders, sj^cnd most of 
their time buried in the mud in the banks of 
ponds and ditches. They have long eel-like 
bodies, very small front legs, and no hind 
legs at all, and are commonly called ^^mud 
eels.’’ 

Stranger still is the protcus, or blind cave 
salamander of Europe — a strange creature 
living in the dark waters that How through 
deej) ca^.’cs M-ud grottoes far l)elow the .surface 
of the earth. No ray of light ever penetrates 
these gloomy caverns; but this does not 
matter to the ])roteus, for it is quite blind. 

l"cw people have seen this queer sala- 
mander, for only very seldom — at Hood 
time, when the waters ri.se to their greatest 
height does it ap])ear in the upper world. 
Tt is a queer creature, long and thin and 
snowy white, with a tuft of bright red 
feathery gills on each side of its head, and 
with legs so small and weak that they are 
of no use at all for walking or swimming. 

Perhaps you wonder what such a creature 
does in its dark home underground. One 
might almost say it does nothing. Tt sj^ends 
most of its time lying motionless among the 
stones at the bottom of the water, snapi)ing 
at anything good to cat that Hoats within 
its reach. For although the proteus is blind 
it is not deaf, and it can tell by the move- 
ment in the water when a tiny shrimp or 
fish is passing by. 

The proteus is an Old World salamajjdcr, 
anil has never been found anywhere except 
in underground streams in certain parts of 
Austria. For a long time it was supposed 
to be the only one of its kind to live in so 
strange a way, but some years ago another 
.cave dweller was discovered in underground 
waters in Texas. It is blind like the proteus, 


is white, with bright red gills. But if long exposed to 
the light, its skin -turns jet-black. 

and perfectly white except for its Ijlood-red 
gills. Unlike most amphibians, these two 
salamanders and the “mud eel” anti, the 
“mud puppy” do not lose their gills when 
they grow up, because they always liye in 
the water. 

Thee mud puppy is a salamander with 
fine crimson gills. It lives in the Great 
Lakes and in many rivers of Central and 
Eastern United States. 

Lastly, there is an old salamander called 
an axolotl (ak'so-lot’l) that ‘lives in the 
lakes of Mexico City and does not behave 
at all as you would expect an amphibian to 
do. The name “axolotl” is a Mexican word 
which means “play in the water” — and that 
is exactly what this salamander does all its 
life long. When its tadpole days ought to 
come to an end, the axolotl does not change 
into a land animal in the ordinary way, but 
simj>ly grows bigger and bigger until it looks 
like an overgrown tadpole eight or nine 
inches long. 

Why it acts in this way no one knows 
exactly, for it can grow up if it wants to. 
If, before it grows too big, it is taken from 
its home and transferred to a very shallow 
pool where there is enough water to cover it 
comfortably, the tadpole acts more naturally. 
It goes through its changes in the regular 
way and turns into an ordinary salamander. 
But at home in the lakes of Mexico, the 
axolotl is quite content to stay as it i^. There 
it has plenty of cool, well-aerated water to 
swim and breathe in, lots of jolly pljaces to 
hide in among the reeds and rushes, and an 
abundance of the kind of food it likes best. 
So the little creature continues to play in 
the water and, like Peter Pan, it never 
grows up. 
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I nteresting Pacts Explained 


What the world looked like mil- 
lions of years ago, 3-433-34 

Ancient reptiles, 3—434 

Why reptiles like warm places, 3— 

Things to 

How was the ancient landscape 
different from the modern? 

How did plant and animal life in 
the ancient world differ from 
that of to-day? 

What ferocious animals once 


434 

The covering of a ref)tilc, 3—434 
Where reptiles live, 3—434 


Think About 

ruled the earth? 

Did any human beings see live 
prehistoric reptiles? 

What makes reptiles flifferent 
from other kinds of animals? 


Picture Hunt 


How have scientists learned what 
dinosaurs looked like? 3—434 
What caused the ancient dino- 

R elated 

What did some ancient dinosaurs 
look like? 3-37-42 
How did dinosaurs reproduce 
their kind? 3—39 

Summary 

Reptiles are backboned, air- 
breathing animals with a dry, 
scaly skin. They are cold-blooded 
and are sluggish in cool weather. 
Reptiles flourish in warm places. 
Millions of years ago, when the 
climate was warm the world over, 
gigantic reptiles roamed the land. 


saurs to die out? 3 434 

How long were some t>f the an- 
cient dinosaurs? 3—434 

M aterial 

When did dinosaurs rule the 
earth? 3 37 

Which dinosaurs took to flying in 
the air? 3 42-43 

Statement 

Their tiny brains and ravenous 
appetites finally led to their de- 
struction. No man lived to see 
any of them alive. To-day we 
stilly have reptiles; but they are 
only a small remnant of the vast 
numbers that once lived. 
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ANIMALS WITH COLD BLOOD 

The Lizards Eighty Feet Long That Mother Nature Once 
Experimented with Have All Disappeared, but Other 
Smaller Creatures of Their Kind Still Walk 
the Earth To-day 


NCE Upon ii time, lonj; years ago, the 
world was a very strange j)lace indeed. 
Inhere were no towns, cities, or vil- 
lages, and there were no woods and meadow's 
and rolling prairies as there are to-day. The 
earth was covered with immense tracts of 
wild, desolate land, dismal marshes, and 
great swampy jungles where the strangest 
plants and trees grew. There w'cre huge 
tree ferns, giant mosses, towering horsetails, 
and trees with queer scalelike leaves, but 
nu oaks, beeches, or redwoods, nor any of the 
trees of our woods and forests to-day. 

The world in those far-off days must have 
been a dreary place. No birds sang, no 
monkeys chattered in the branches of the 
• trees; no herds of graceful deer trooped 
down to the pools to drink in the cool of 


the evening; no lions or tigers roared in the 
jungles — for there were no animals like those 
that live in the world to-day. 

There were odd-looking scorpions, centi- 
pedes, and many strange insects creeping 
and crawling over the sw^ampy ground. 
Long-legged grasshoj)i)ers cheered things up 
a little with their chirping; and big beetles 
droned as they blundered about in the hot, 
steamy air, w'hile giant dragon flies pursued 
and killed them on the wing. 

But this w'as not all. In the forests and 
jungles, and in the waters that flowed 
through the land, dwelt all manner of fearful 
and gigantic creatures — huge and hideous 
reptiles who ruled the earth in those far- 
distant days that we call the Reptilian 
(r€p-tiri-in) Age. Scaly monsters as big as 
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alligators hauled themselves out of the dark 
pools and basked upon the mud banks; 
terrible lizards eighty feet long dragged their 
ugly bodies over the ground; gigantic crea- 
tures with squat, misshapen bodies and 
giraflFe-like necks straddled about the jungles 
and browsed upon the tree tops; and fear- 
some “flying dragons” with vulturous heads, 
long tails, and bats’ wings flapped their way 
through the stifling air in search of prey. 

No human eye ever saw these terrible 
creatures alive, for there ^vere no human 
beings in the world to see them so many 
thousands of years ago; but their skeletons 
have been found in the rocks, so we know 
fairly well what they must have looked like. 
Fortunately for us there are no such ap- 
palling creatures going about the world 
to-day. All the fearsome, prehistoric mon- 
sters died out long ago. Yet many of the 
living reptiles are alarming enough, and 
some, although they are not so enormous, 
are still very much like their ancestors. 

Few people like reptiles — end this is not 
very surprising. The creatures seem cold 
and unfriendly, not at all the sort of animals 
we should care to make pets of. Yet, as 
we shall see, many of them are most curious 
and interesting; and some of the smaller 
lizards are really delightful little things. . 

The reptiles living in the world to-day 
are the crocodiles and alligators; the tor- 
toises and turtles; the snakes and the lizards. 
They are cold-blooded creatures — that is to 
say, they have no warmth of their own. 
Their temperature rises and falls with the 
temperature of the air around them. Con- 
sequently reptiles are always most happy 
and comfortable when they arc in a thor- 
oughly warm place, and grow dull and slug- 
gish when the air is- cold. We find many 
more of these cold-blooded creatures living 
in hot tropical countries than in temperate 
climates, and none at all in the coldest re- 
gions of the world. A few lizards and snakes 


live in the dry, burning deserts of Africa 
and Asia, but as a rule reptiles prefer hot 
damp places and are most at home in sw'amps 
and steamy jungles, as were their ancestors 
of olden days. Many spend more than half 
their time in the water. 

Although they are called creeping crea- 
tures — for that is what the word “reptile” 
really means — not all reptiles crawl. Some 
of the little lizards are most energetic, and 
whisk about in the sun with lightning speed; 
and even clumsy crocodiles can run fast 
enough when they want to — as many a 
warm-blooded animal finds out to its cost 
when one of those fearsome creatures is (if ter 
it. But most reptiles do not run. Tortoises 
plod along in a slow and dignified manner; 
crocodiles and big lizards drag their heavy 
bodies over the ground between their four 
stumpy little legs; and snakes, which have 
no legs at all, glide or wriggle through the 
grass or the low, tangled brushwood. 

Some reptiles are clad in strong bony 
armor or arc protected with horny shields; 
others are covered wdth scales; and a few 
have merely leathery coats. But no reptile 
is ever clothed with hair or wool, as warm- 
blooded animals arc. 

Nearly all reptiles, except the tortoises, 
are carnivorous (kiLr-niv'6-rus) — they live 
by killing and eating other animals. Many 
are armed with sharp curved teeth, while 
others overcome their enemies or their prey 
with deadly poison. 

Young reptiles are usually hatched from 
eggs. They are shaped exactly like their 
parents when they first make their ap- 
pearance in the world and are quite able to 
take care of themselves in every way — which 
is just as well, as reptiles do not trouble 
themselves about their children or feed them 
as warm-blooded animals do, though they 
sometimes guard the eggs until the sun has 
done its work and the babies arc safely 
hatched. 
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Interesting Facts Explained 

The habits of the crocodile, 3— A partnership between crocodiles 

and birds. 3—442 

How crocodiles reproduce their How to tell an alligator from a 
kind, 3-439-40 crocodile, 3-443 

Why salt-water crocodiles are How alligators protect their eggs, 
feared, 3-440 3-444 

Things to Think About 

Why is the crocodile let alone by In what ways are alligators dif- 
other animals? ferent from crocodiles? 

How is a crocodile able to stay How does the female alligator 
under water for a long time? protect her eggs? 

Why are the crocodiles in India How do alligators spend the win- 
feared by the natives? ter season? 

Picture Hunt 

Why is it hard to kill a crocodile? crocodiles? 3-441 

3—439 Has the crocodile a narrow or 

Do crocodiles ever attack human broad snout? 3—443 

beings? 3-439 Why are not plovers eaten by the 

How is a crocodile born? 3—436 crocodiles in whose mouths 

Why is the Nile River losing its they perch? 3—443 

Related Material 

In what ways do alligators and Did ancient reptiles lay eggs, as 
crocodiles remind one of dino- crocodiles do? 3—39 

saurs? 3-37-39 

Summary Statement 

Crocodiles are fierce reptiles. gators are sluggish and relatively 

They can prevent water from en- harmless to man. To-day alli- 

tering their lungs and are thus gators are raised on farms for 

able to drown their victims and their hides, from which many use- 

eat them at their leisure. Alii- £ul articles are made. 
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On this 

page we see what 
happens when a 
baby crocodile 
makes his bow to 
the world. The j 
egg has been j 
buried by the I 
female crocodile i 
in the warm I 
sand. When she f 
hears the f 
youngsters f 
trying to get 
out she clears 
the way. 


I A. After 
f cracking the 
f shell with its 
' egg-break- > 
ing tooth, 
the little 
thing pokes 
its snout 
through (B). 










Then (C) out comes its head- looking laughably like 
that of some outlandish bird. And last of all (D), out 
comes the whole funny crea- 
ture, horny scales, teeth, 
flapping tail, and all. 




Photo by N. Y. Zoolo«c(<*bl Society 
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X riTT rivers, swamps, and dark, 
silent pools, and along the slowly 
moving waterways that wind through 
the forests and jungles of hot tropical coun- 
tries, live the crocodiles and alligators — the 
giants of the reptile world. Huge, hideous 
monsters they arc, reminding us more of 
the gigantic reptiles of past ages than do 
any other creatures in the world to-day. 

Vou could hardly find anything more truly 
ugly than an old crocodile dozing on a mud 
hank on the river’s brink — its stumpy legs 
straddled out on either side and its huge 
jaws agape, displaying a forbidding array of 
sharp, ])ointed fangs. 

This is the crocodile’s favorite way of 
spending the day. It wall doze in the sun 
for hours together, if it is not disturbed. 
In si)ite of its size and its strength it is a 
cow'ardly brute. If anything occurs to 
startle it, the crocodile hastily dashes for 
the w^atcr, hurls itself in, and disappears out 
of sight. But in a minute or tw^o, if you 
look carefully, you wall see the tip of the 
creature’s snout and its wacked little eyes 
just above the surface — the cunning monster 
is waiting and watching ready to clutch and 
drag below the water any careless creature 
that ventures too near. 

. In the evening the crocodile is wide awrake, 
for this is its regular hunting time. It moves 


through the water, swamming close to the 
banks of the river and keeping a sharp 
lookout for wading birds and thirsty jungle 
folk that come dowm to the w’ater for a 
cooling drink after the great heat of the day. 
As they stoop to drink, an ugly head sud- 
denly appears, snap go its pow'crful jaws, 
and a helpless victim is seized and dragged 
beneath the water! 

So strong arc the crocodile’s jaw'S that it 
never lets go its victim, how'cvcr hard the 
poor thing may struggle. And although it 
w'ould not willingly attack a powerful beast 
of prey on dry land, a big full-growm crocodile 
has been known to seize and drown a young 
tiger or a leopard that has come down to 
the water to quench its thirst. 

The crocodile is so strong and so well 
protected against the attacks of his enemies 
that very few wild beasts, how’cvcr fierce 
and bold, care to risk a fight to a finish wdtli 
the powerful monster. From head to tail 
tip he is clad in a tough, leathery suit, while 
his back is shielded by an armor of hard 
bony plates w'hich defy the shaq:)cst teeth 
and claw’s and are almost bullet-proof. A 
blow from his terrible tail will knock down 
a horse or a bullock, and sw^eep a fairly 
large animal into the w'ater. There the 
victim is altogether at the mercy of the 
cunning reptile, who grips it with his jaw's 
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and holds the creature down until it is 
drowned. 

The crocodile himself is quite happy and 
comfortable at the bottom of the river. He 
is able to stay down below for a long time 
without inconvenience, and even to keep his 
mouth wide open without being drowned. 
This is because at the back of the crocodile’s 
mouth are two valves which can be closed 
to prevent the water from flowing down his 
throat. His ears and nostrils are closed too, 
while a thin film, like a transparent curtain, 
is drawn over each eye. Through it the 
strange reptile can see quite clearly all that 
goes on aroun i him while he is under water. 

How a Crocodile Breathes 

Of course after a while the crocodile is 
obliged to come up to the surface to draw' 
a fresh supply of air into his lungs; for al- 
though he spends so much time in the water, 
he is an air-breathing creature, like other 
land animals. But the crocodile is able to 
get his air without putting his head clear 
out of the water, for his nostrils are placed 


river banks in search of food. His feet are 
used hardly at all in swimming, although the 
hind pair have webs between the toes; but 
the long tail serves as a splendid propeller 
and sends the huge animal rapidly through 
the water by vigorous side strokes. When he 
floats near the surface, watching for prey, the 
crocodile treads water slowly and steadily 
with his hind feet to prevent himself from 
being carried down the stream by the cur- 
rents in the river. So he passes the night, 
swimming through the water, watching the 
banks, and making sudden darts at every 
living creature that comes within reach. 
When morning dawns, the monster drags his 
huge body out of the water, flops down'on a 
sand bank or a mud bank, gives a gigantic 
yawn, and falls asleep with his mouth half 
open. He sleeps until hunting time comes 
around again. But before he settles down 
for his daily nap, the cautious animal nearly 
always turns himself round with his head 
toward the water, ready to plunge in at the 
first alarm. 

These reptiles have keen sight and hear- 


on the top of a little hump at the end of his 
snout. So the tip of his nose and his eyes, 
and perhaps the top of his broad back, are 
all there is to be seen of the old rascal as he 
lies and floats at ease in the pool or the river. 
He might be merely an old log rolling about 
in the water. Many a poor animal, deceived 
by his harmless appearance, has found out 
its mistake too late! 

At night the crocodile travels 
long distances up and down the 

Our pelican seems startled — and 
no wonder 1 Who would be able to 
keep his poise if he saw a 
face like that suddenly 
thrust up at him out of his 
swimming pool? 

The big bird will 
be uncommonly 
lucky if he merely 
sufters a fright. 


ing, and they always seem to sleep with one 


eye — as well as 
half open; so it 
cult to take 
prise when they 
tive haunts. 


their mouths — 
is very difli- 
them by sur- 
are in their na- 
They are silent 
creatures as a 
rule, but some- 
times in the 
night, when 
everything is 
quiet, the 
timid wild 
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This crocodile is ig)^ feet long. The man, you 
will notice, is aiming at its mouth — the homy 
armor on its back is al 
most buUet-prooL 




folk rouiiH nhout hear a short, loud bark or a 
husky croak, which warns them that an 
angry or excited crocodile is on the warpath 
and that they had better make tracks for 
the shelter of the forest, as far from the 
water^s edge as they can go. 

Born Savages 

From the very first, crocodiles are fierce, 
disagreeable creatures. As soon as ever they 
break their way out of their eggshells, they 
hiss and snap and lash their little tails, as 
if they were defying the whole world. 
'I'he female crocodile chooses a nice dry sy)ot 
on a bank, near the water’s edge, and digs 
out a big hole about tw^o feet deep with the 
strong claw^s on her front feel. In this she 
deposits from twenty 
to sixty eggs w ith hard 
white shells. 


Then she fills up the hole, smooths the 
earth over the top of it, and waddles off 
to take a refreshing dip in the river. 

Some crocodiles mount guard over their 
eggs and go to sleep in the daytime on top 
of the nest until the time arrives w^hen the 
young ones are ready to hatch. Then the 
baby reptiles, who are provided with a hard 
egg tooth at the tip of their funny little 
snouts, start chipping aw^ay at their shells, 
making at the same time a queer little noise 
like a hiccough. When the mother crocodile 
hears this sound she scrapes away the sand 
and uncovers the eggs; and soon all the little 
crocodiles are free and come scrambling out 
of the hole. 

Although the eggs from which they have 
come are no bigger than tur- 
keys’ eggs, the 





Photo by N. Y. ZooIokImI Sooiaty 


Many an Egyptian woman, going down to the Nile to 
draw water or wash her clothes, has been seized in the 
murderous jaws of the Nile crocodile and dragged to 
her doom. Or if the creature wants to stun its prey 
before trying to drown it, one swish of that ringed 
homy tail will usually do the work. 
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young crococJiles are fully eleven inches long 
when they are hatched. They must have 
been lerribiy cramped while they were 
packed away in so small a space. They are 
exactly like grown crocodiles — snapping jaws, 
lashing tails, stumpy toes, and bony armor, 
all complete. Without waste of time they 
all troop off to the water, waddling after 
their mother, who leads the way, with little 
piping cries of excitement. Cross, quarrel- 
some little creatures they are, always hissing 
and snapping and trying to bite everything 
they see. They begin at once to catch flics 
and any other insects they can find, and are 
soon eating frogs and lizards, little fishes, 
and the small animals that live by the 
waterside. 

How Long Does a Crocodile Live? 

But the disagreeable little reptiles do not 
have everything quite tlieir own way. While 
they are still small and weak, vultures and 
other birds of prey pounce down upon them 
and carry them off, and beasts from the 
jungles crunch them up whenever they 
happen to see them about. They may even 
be devoured by their own relatives, if they 
are not careful; for if the silly little things 
disturb the grown-up crocodiles that are 
taking their noonday nap, some bad-tempered 
old fellow is quite likely to snap them up. 

Unless an accident happens to a crocodile 
it may live for more than a hundred years — 
and go on growing all the time. No wonder 
.some of the old reptiles are so big! All 
through its life the teeth the monster are 


This fierce-lookin.^ 
old crocodile is 
basking on the 
sunny bank of some 
bay or stream in 



kept sharj) and ready for use, for as soon 
as its great fangs begin to wear down they 
fall out in the most convenient way, and 
there, underneath, arc new teeth ready at 
once to lake their place. 

The Fierce Salt-water Crocodile 

The great salt-water crocodile that lives 
chiefly in the tidal rivers in India and other 
countries of the East is one of the largest 
and most dangerous of its kind. It is a dull 
greenish-brown color spotted with black, 
and when full-grown may measure fifteen 
or twenty feet from the tip of its snout to 
the tip of its tail. Occasionally a hoary old 
monster nearly thirty feet long has been 
seen, but fortunately such a gigantic reptile 
as this is very seldom to be met. 

This salt-water crocodile is a terror nt)t 
only to all four-footed animals but to human 
beings as well. It will spring up from its 
hiding place just under the bank and seize 
natives who come down to fetch water from 
the river. It will upset small boats with its 
lashing tail and snaj) at the peoi)lc as they 
struggle in the water; and anyone bathing 
in a pool or a stream where one of these 
creatures is known to lurk docs so at his peril. 

The Patience of a Hungry Reptile 

Many are the tales told of this giant reptile 
and its savage ways. It will lie low in the 
water and watch its ])rcy with horrible 
patience for hours together, though it is not 
always rewarded quite in the way it exj)ccts. 
On one occasion an old rascal who had been 
keeping a hopeful eye on a native fisherman 
all through a long afternoon got a suq)rise 
for supper, and actually saved the life of its 
^ intended victim. The man was sitting 
perched on an overhanging bough of a 
tree, well out of 
reach of the 
monster’s 
jaws. To- 
ward eve- 
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uing rain came on. So to shelter himself the 
man covered his head and shoulders with a 
large. sack and quietly went on fishing. Sud- 
denly a leoj)ard sprang out of the jungle and 
leaped at the man. But the beast missed its 
mark, grabbed the sack, and with a mighty 
splash fell into the river right into the jaw’s 
of the hungry crocodile! 

How Crocodiles Migrate 

In Ceylon and China, in the Kast India 


taking a nap on a sunny bank, the huge 
reptile is much upset and bolts for its watery 
home in a tremendous hurry. Once in the 
river it quickly sinks out of sight, and only 
its two green, catlike eyes and the lump at 
the end of its long nose mark the spot where 
the wily gavial is hiding. 

Although he is neither so big nor so dan- 
gerous as his salt-water cousin, the Indian 
marsh crocodile, or the '‘mugger,^’ as he is 
usimlly called, is a bad-tempered, vicious 


islands, and in North Australia, as well as 

The days when this crocodile can lord it over the 
other creatures along the Nile are over. His oaptors 
have set a trap for him— a noose 
fastened to a tree. They were care- 
ful to put it where he usually passed 
on his nightly rounds. This morning t 

they found him tug- ^ 

ging indignantly at 
the stout rope — but y 

it held him tight. \ 

Then his human if 
enemies could either V 
kill him or send him 
off unliArmoa to 


creature. He is rarely more than 
I I twelve feet 

I long and is 

V naturally so 

L V timid that he 

heads for the 
\ ^ wat cr as soon 

\ as he sights a man 

iUit it would never 
do to take liberties 
with an old 



all along the east coast of India, this huge, 
vicious re[)tile haunts the mouths of the 
rivers, the salt marshes, and the brackish 
streams. It is even seen txxasionally swim- 
ming strongly far out to sea. In this way, 
no doubt, the great crocodile st)metimes 
migrates from one country to another. 

The gavial (ga' vKd), or “long-nosed croc- 
odile,” is another huge Indian reptile. It 
sometimes grows to a length of twenty feet 
cyid is distinguished by having an e.\traor- 
dinary long, narrow snout with a lump at 
the top, which looks absurdly like the handle 
of a frying pan. Although it is so big and 
strong and its queer jaws are armed with 
terribly sharp teeth, the gavial is not really 
a dangerous animal. It feeds almost entirely 
on h.sh and never attacks man or large an- 
imals. It is a strange, solitary creature, 
spending most of its time in the dark waters 
of the Ganges and other muddy Indian 
rivers. If anyone disturbs it when it is 


He is rather a siui)id fellow\ Once when 
overtaken in the jungle by a man on horse- 
back, one of these crocodiles rushed full tilt 
for a t)ool which w^as almost dried up and 
stuck his head in the mud. There he stayed, 
|>erfectly still, under the impression, perhaps, 
that he was comjiletely hidden from view — 
although his great body and long tail were 
plainly to be seen sprawding on the bank I 

When Muggers Go Wandering in the Jungle 

Muggers venture much farther inland 
than the salt-water crocodiles, and some- 
times in the dry season, when their pools 
disappear, they journey long distances on 
foot through the jungles. At such times 
they occasionally make their appearance in 
the tow'ns and villages, where they w’ander 
about the streets, fall into w^ells, and crawd 
into gardens for a nap. But although they 
may snap up a stray chicken or two, the 
muggers are usually too much frightened at 
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finding them 
selves in such 
strange sur- 
roundings to do 

much harm. Photo by N. Y- Zuulocii 1 hiocicti 

In some parts of India large numbers 
of muggers are kept by the natives in 


' Kgypi^ down lo. the 

Cape of Cxood 
Hope; and in the inland rivers of 
Madagascar it is only too well 
known. 

Though not quite so gigantic as 
the salt-water crocodiles of India, 


huge ponds or tanks. Since they are regularly 
fed with fresh meat, the crocodiles are quite 
contented there, and grow so fat and lazy 
that they can hardly waddle. Although 
you could scarcely call them ‘Tame,’’ the 
muggers never attempt to snap at the people 
who visit them. The Hindus walk about 
among them, as they lie panting on the 
banks, without the slightest fear; they eVen 
bow low before the gaping jaws of some 
hideous old monster, who is much too dull 
and lazy to take any notice of the respectful 
salutation. 


the African crocodile is just as ugly and 
ferocious. It is a terrible danger to bathers 
and the terror of all wild creatures who live 
near the banks of the rivers, for it will seize 
and crunch up any living thing —fish, bird, 
or beast — that comes its way. 

Yet, strange to say, the"T^g>q>tian plover, 
a lively black and white bird that haunts 
the banks of the Nile, is not at all afraid of 
the great reptile. The bold little bird will 
sit on the crocodile’s head, as it basks in the 
sun, actually walk in and out of its open 
mouth, and pick its teeth without coming 


The Sacred Crocodile of the Nile 

The crocodile of tlie Nile is one of the 
most famous of its tribe, and in olden times 
it was worshiped by the ancient Eg>'ptians. 
Judging from the enormous number of 
mummies of the unattractive reptiles that 
have been preserved, the waters of The Nile 
must have been alive with them in bygone 


to any harm! You see the crocodile is much 
worried by water leeches that cling to its 
gums and make it very uncomfortable. The 
bird removes the annoying things — and be- 
cause its services are so useful, the old reptile 
refrains from gobbling it up. 

A Queer Entrance to a Dining Room 

These crocodiles often dig out tunnels 


days. 

But the old tyrant of the Nile has fallen 
from its high estate. No longer is it treated 
with reverence. It is killed without mercy 
on account of its savage ways, and has been 
practically banished from its old haunts in 
Lower Egypt, though it still makes its home 
in the upper reaches of the Nile. It is fairly 
abundant, too, in all the African rivers from 


thirty or forty feet long iji the banks of the 
river. The entrance is always below the 
water level, but at the farther end the tunnel 
widens out into a dry, roomy compartment, 
large enough for the creature to turn itself 
round in. The crocodiles bolt into these 
burrows if they are attacked when they are 
in the water; and, judging from the number 
of bones that have been found there, they 
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Zoological 
Park you ma> 
see wicked-looking mon- 
sters twelve feet long which 
have been captured in the 




and blunt 
and rounded at 
the tip. A crocodile, as a 
rule, has larger teeth than an 


have been captured in the shows them 

rivers along the coasts of and a dining table, you would never more, too. When the crococlile 
Central and South America. S*^t““h.^dVgu«s"ow^^ closes its jaws, the two great 
No matter how long they are knows it is to his advantage to let fangs in the lower jaw fit into 
held captive, they never grow uneaten, j notches outside the upper one 


them go uneaten, j 


tame, but arc always ready to snap at a 
keeper or knock him down with a swish of 
the tail if he is careless enough to give them 
an opportunity. You can never trust a 
crocodile! 

How to Tell an Alligator 

Many big crocodiles have been captured 
in the south of Florida, but as these reptiles 
cannot live in cold water they are seldom 
fefund farther north. The Orinoco crocodile 
makes itself at home all along the Orinoco 
and its tributaries. Since it will occasionally 
seize a native as he stoops to draw water 
from the river, it is cordially disliked there. 
But after all it is not very bloodthirsty. It 
lives chiefly on fish and the small wild beasts 


ne i®n. j notches outside the upper one 

and so are still plainly seen, but the alligator's 
fangs are out of sight when its mouth is 
shut. 

The alligator is altogether a more pon- 
derous, bulky person than the crocodile; 
it is not so quick and active, and is much 
less dangerous to encounter. The keepers 
in the New York Zoological Park actually 
walk over the backs of the old 'gators when 
they clear out the swimming pool, but they 
would never dare to take such a liberty 
with the crocodiles. 

Although an alligator will never willingly 
attack a man, it will put up a good fight if it is 
cornered; and with its great teeth and lash- 
ing tail the beast is a forbidding enemy to 
tackle. Alligators fight among themselves, 
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fight. On this Florida alligator farm it is perfectly in this picture is named Ocklawaha. Ue is the largest 
safe to walk among the sleepy ’gators — or even to alligator in captivity — 13^2 feet long — and is said to 
ride one as you would ride a horse. The homy steed be eight hundred years old. 


too, when they are looking for their mates. 
In the early summer months their loud, 
bellowing roars, which sound rather like 
the mooing of cows, may be heard at night 
in the swamf)S and lagoons of Florida and 
(ieorgia. But at other times alligators are 
lazy, lumpy animals. They love to wallow 
in shallow pools or lie flat on the muddy 
banks by the waterside and doze away the 
sunny hours. They do not like salt water 
and live farther inland than crocodiles do, 
preferring quiet pools and streams in the 
heart of wild, wooded country, where they 
are not likely to be disturbed. 

A Nursery for Young Alligators 

Mother alligators make large mounds of 
wet leaves, moss, and twigs to protect their 
eggs, which arc buried in the mass of rotting 


stuff. This nest is two »)r three feel high and 
measures alKRit live feet across. It usually 
contains from twenty to thirty hard-shelled 
eggs. A mother alligator docs not stray very 
far from her nest while her eggs are hatching; 
and when the young ones ai)pear she usually 
shows them the way down to the water. 
But after that she takes no interest in her 
children. The little alligators go their own 
way, and arc ejuite able to take care of 
themselves. 

How Alligators Spend the Winter 

When winter is near, the alligators dig 
caves in the muddy banks of the pools or 
streams. There they stay in a stupid, 
torpid state until the following spring, when 
they wake up and crawl out into the world 
again. 
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I'tiotu by N. Y. Zooloicii'iil iStu-irlv 

These alligators and crocodiles at the New York zoo 
have piled themselves up three deep in an effort to 

Tlic only alligator of the Old World is 
found in China, where it haunts the banks 
of the Yangise-kiang River. It is very 
much like the American species, but is 
smaller, never gixnsing more than six or 
seven feet long, while its American cousin 
i?r often as much as ten or twelve. 

In South America the ])lace of the al- 
ligator is taken by tlie cayman. 'I'lierc is 
not much difference between the two reptiles, 
httt the cayman has a sharj^er snout and 
wears a bony coat of mail all the way round 
its body, instead of being armored only on 
its back. 

The spectacled cayman, which ranges 
from Mexico through Central America to 


get a place in the sun. For these tropical creatures 
dearly love to feel the sun’s fiercest rays. 

the Argentine, is about eight feet long. It 
takes its name from its queer wrinkled eye- 
lids that make it look as if it were wearing a 
pair of spectacles. It moves more quickly 
than an alligator and is a bad-tempered 
beast, always ready to snap and show its 
very long, sharp teeth. 

The black cayman of the Amazon River 
is the largest of its tribe. It is said to grow 
sometimes to the gigantic length of twenty 
feet, and is remarkably Inroad and stout 
as well. In the w’ct .season the cayman will 
often leave the river and \vander about the 
flooded forests, while in hoi, dry weather it 
sometimes buries itself in the mud until the 
rains return. 
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REPTILES 


Reading Unit 
No. 3 


LIZARDS OF EVERY SHAPE AND SIZE 


Noce: For basic information 
not found on this page, consult 
the general Index, Vol. 75. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Pacts Explained 


The different kinds of lizards, 3— 
447-48 

Lizards that drop their tails, 3— 
448 

Why geckos can walk on the ceil- 
ing, 3-448 


The gecko with a parachute, 3— 

450 

Lizards that like to stay in water, 
3 451-52 

Habits of iguanas, 3 -451-53 


Things to Think About 


Why can lizards escape even when 
they are tightly held? 

How are geckos adapted to climb- 
ing on smooth walls? 


What lizard spends a good deal of 
time swimming? 

VV'hat legends are told about an- 
cient “dragons^’? 


Picture Hunt 


What kind of skin has a lizard? 
3-447, 449 , 450 

What unusual features has the 
gecko? 3 448 

What lizard tribe contains the 
largest lizards? 3-451 
Why is. the spike-tailed lizard 

Related 

What relative of the lizard also 
uses an “egg tooth” in order 
to get out of its eggshell? 3- 
439-40 

What animals besides reptiles 
have egg teeth which help them 

Summary 

Lizards are reptiles. Many are 
able to escape an enemy by 
pinching off their tails. Later, 
their tails grow again. Some liz- 
ards are armed with strong spines 
and some arc protectively colored. 

A few prefer the water, though 
most of them live in trees. 


covered with spines? *^3 450 
What use does one kind of lizard 
make of its “beard”? 3 449 
How do lizards get out of their 
eggs? 3-452 

What lizard is used by man ior 
food? 3-453 

Material 

get out of eggs? 4—96 
Which lizard has lost its legs? 3— 

458-59 

Which lizard in the United States 
is poisonous? 3-458-59 

Statement 

Geckos have suction pads on 
their toes which help them ta 
climb walls or to walk on win- 
dows and ceilings. As a rule, liz- 
ards are completely harmless, and 
one kind is even eaten by natives 
in the tropics. Certain species 
are very beautifully colored. 
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Photo by Rayuiood L. Ditiuikra Courteoy Aiuerioao Museum ol Natural History 

LIZARDS of EVERY SHAPE and SIZE 

They May Be as Big as a Crocodile or as Tiny as Your 
Thumb, and They Have Learned to Live in 
Trees, in Sand, or in the Water 

0 F ALL the different lizards in the objects; and some are studded with thorns 
world — just one of each kind — could and spikes. There are sand lizards, rock 
be gathered together to-day in the lizards, tree lizards, and water lizards; 
same place, we should have an astonishing lizards that crawl slowly and laboriously on 
collection of creatures. No less than nine- the ground; lizards that dash along with the 
teen hundred of these reptiles have been speed of a racing car; and a few lizards that 
described in various natural history books, may almost be said to fly. While the ma- 
and for all we know there may be still others jority of these reptiles have four short, 
living in desolate spots that no one has ever sturdy legs of much the same type as a 
seen. crocodile’s legs, some have only two, and 

Among the crowds of scaly creatures which others have no legs at all and are obliged to 
together make up the great lizard tribe are wriggle about as snakes do. 
reptiles of all sizes, colors, forms, and habits. Many of the smaller lizards are most 
There are giant lizards nearly as big as graceful and charming little animals, with 
crocodiles, and tiny things no bigger than eyes like glittering jewels and smooth, pol- 
your thumb. There are lizards with crests i^ed coats of bright green or blue or chang- 
and scaly tails like the fabulous dragons of ing colors. Others are marked with spots 
old; there are others with frills, horns, or and stripes in all sorts of wonderful ways 
fringes which make them the strangest of These little lizards make delightful pets and 
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are very lively and amusing if they are fed growing 
properly and kept comfortably warm. But months’ 
all lizards are dull and torpid if they are to a fair 
cold, and will not feed unless they are kept long as t 
in a high temperature. So the poor little one new 
things will quickly die if their ways are not from the 
understood. You have to be very careful, as if it v 
too, how you handle a lizard, for if it is reptiles, 
startled, it will probably dash away and leave Big liz; 
its tail in your hand! . .. . r. / ' . , 

Most of the small 
lizards have this un- 
comfortable habit. 

And a very useful 
one it proves, too — 
when the otherwise 
defenseless little rep- 
tiles are in danger of 
being caught by one 
of their many 
enemies. 

P'or some time 
after it is broken off, 
the tail continues to 
wriggle and twist 
about all by itself in 
the most surprising 
way, and this on 
many occasions saves 
the life of its owner. 

Suppose, for in- 
stance, a bird 
pounces down upon 
one of the lively little 
reptiles and catches 
it by the tail. With 
a quick jerk the liz- 

ard snaps it off, and before the bird discov 
ers that the writhing thing he has in his 
beak is just a tail and 

,. ■' 11. This IS on« of the lively little 

notning more, the liz- geckos, the only lizards with 

nrH inalrpc n rlacVi voices. You can see his curious 

ara matces a dasii tor ^,8. provided with vacuum pads 

cover and is completely that make it possible for him to run up 
out of sight. a waU or a windowpane. 

It is, of course, the working of the muscles reptiles. J 
that causes the discarded tail to behave in bers of tl 
so strange a way. If the bird drops the un- lids, or ! 
canny thing instead of eating it, the wriggles glittering, 
and jerks will gradually subside until at last transpare 
the tail lies quite still upon the ground. Then thei 

The loss of its tail is no very serious matter can be si 
to the lively lizard, for a new one starts mouths. 



growing almost immediately. In a few 
months’ time the new tail will have grown 
to a fair size, although it never gets quite so 
long as the old one. Sometimes, instead of 
one new tail, two or even three will sprout 
from the broken stump. The lizard looks 
as if it were some strange new invention in 
reptiles. 

Big lizards do not fling away their tails in 
v‘ / • > . * ' reckless man- 

ner. They use them 
as weapons of de- 
fense and with them 
deal stunning blows 
at their enemies, 
much as erbeo- 
dilcs do. 

The geckos — a 
large family of 
quaint little lizards 
— are all noted for 
their c.\tremely 
brittle tails. There 
arc about three 
hundred different 
species of geckos dis- 
tributed over almost 
all the warmer parts 
oT the globe; but 
they arc most com- 
mon in India, the 
Malay States, and 
in Australia. 

Geckos cannot be 
called handsome. 
They are mostly 
plump little crea- 
tures with flat heads and thick,stumpy 
tails, clothed in a dusty-colored, 
toadlike skin — though many are 
ornamented with spots of various 
shades. 

There are one or two pecul- 
iar things about these little 
reptiles. In the first place, unlike other mem- 
bers of the lizard tribe, they have no eye- 
lids, or have only traces of them; their 
glittering, catlike eyes are protected by a 
transparent cap like a tiny watch crystal. 
Then their tongues are thick and sticky, but 
can be shot quite a long way out of their 
mouths. The geckos find them very useful 
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for mopping up flies and other insects on 
which they feed. But strangest of all are 
the feet of these queer little lizards. At the 
tip of each toe is a most convenient set of 
overlapping vacuum pads, which enable the 
creatures to run up a wall or a window- 
pane, or dart upside down across a ceiling 
as easily as flies do. In addition to these 
accomplishments the geckos are distin- 
guished from all other lizards by having a 
voice. When they are running about ex- 
citedly, hunting beetles and cockroaches or 
calling to one another, the lizards make a 
shrill clicking noise which sounds somewhat 
like “Yccko! Yecko!” You can mimic this 
souAd very nearly by clicking your tongue 
against the roof of your mouth. 

Fables of the Gecko 

Most of the geckos live in trees or among 
the rock*^: but in eastern countries they often 
swarm in the houses. Some kinds take up 
their abode in cellars, others settle theni- 


do not in any way deserve. The natives 
firmly believe that a deadly poison oozes 
from the suckers on the toes of the harm- 
less little things, and solemnly declare that 
they can bite so hard that their little teeth 
make dents in steel. Of course there is 
no truth in either of these fables. The 
geckos’ toes are not poiosnous and their 
teeth are so small and weak that even if 
they try to bite you they hardly make any 
imi)ression on your skin. 

Lizards No Bigger than Insects 

The largest and handsomest of the gecko 
family is found in Southeast Asia. It is 
really a fine lizard fourteen or fifteen inches 
long and is dressed in a smart blue scaly 
coat ornamented with large round orange 
.spots. This gecko livTs in trees and feeds 
not only on insects but on mice and small 
birds that it is said to steal from their nests. 

There arc a number of geckos in tropical 
America, and several tiny species hardly 


selves among the rafters, and yet other two and a half inches long in Central America 
families occupy cracks and chinks in the and the West Indies. Some, indeed, are 
walls. In the daytime the geckos always so small they might easily be mistaken for 
kecj) to their own particular part ot the estab- in.sects. The.se little lizanls often hide under 
lishment, and remain quietly tucked away in the eaves of the house during the heat of 
their hiding iilaces until daylight fails. But the day and come out in the cool of the 


at night they wake 

up and run about 

all over the house, 

dashing u]) and 

down the walls, 

scampering over 

the ceilings, and crying, j 

“Yecko! Yecko!” as they M 

hotly pursue insects ^ 

which, like themselves, ^ 

turn night into day. 

But when the hunt is 

over, and the geckos 

have finished feeding, 

they all retire to their own \ 

private apartments to sleep 

lAitil evening comes again. 

In destroying so many insects, 
which are a terrible nuisance in 
eastern lands, the geckos arc 
really useful; yet in Africa and 
Arabia these little lizards have 
a bad rq^utation, which they 


Our smiling friend shown here is the 
bearded lizard of Australia. He is 
some fifteen inches long and his brown 
body is covered with rough 
L ^ scales. The loose skin that 

forms his “beard** is always 
folded up except 
X when the animal is 
excited. He puffs 
it out to frighten his 
enemies. 






. . evening in quest of 

1 here is the n • ^ 

alia. He is the small insects on 

nd his brown which they prcv. 

ose skin that Some of the tiny 

'■eptilcs are quite 

the animal is pretty little things, 

tofrighUul with speckled or 
enemies. banded coats of red- 
dish brown which look very smart. 
The only North American gecko 
lives in rocky districts in Cal- 
ifornia and the southwestern 
^ part of Texas. It is a charm- 
1^ ing little creature three or four 
K inches long, with a brown and 
K yellow coat, and it is ver>' 
H quiet and retiring in its ways. 
It usually spends the day- 
time in a chink in the rocks, 
but late in the afternoon 
^ the gecko comes forth from 
' its hiding place to hunt for 
insects for its supper. 
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Among the three hundred species of these 
quaint little lizards are many so much alike 
that there is very little difference between 
them. But some members of the gecko 
family are more original and have developed 
fringes on their toes and tails, and a few 
have eyelids like other kinds of lizards. One 
branch of the family has taken to a life in 



branch in quest of insect prey, its “wings’^ 
are folded up like fans and held close against 
its sides. But if the lizard wishes to change 
its hunting ground, it suddenly spreads its 
fans, launches itself into the air, and makes 
a gliding flight to another tree, much as 
flying squirrels do — its so-called wings acting 
as parachutes. 

Why this lizard should be called a “dragon,*’ 
one really cannot say — unless, since it can 
take short trips through the air, it was named 

after the gigantic 

The Mexican dragon lizard, f 1 vin d ra^orm 

shown in the oval, has a tail dragons 

so long that it had to be left that lived on the 
out of the picture. If you 
multiply the length of his c^^rth so many 
body by four, you will just long ages igo. 
about have the length of rt Pn • ^ i 

his taU. Bdt flying lizards 








the deserts, where 

grown, instead, ^ 

little scaly projec- 

tions on each side 

of their toes. These 

prevent the lizards 

from sinking into » 

the fine shifting 

sand. Yet another 

gecko of the East * 

Indies has actually 

taken to flying — or , 

rather we should ‘ 

^y to gliding, for 

it is really no more V/' 

than this. On each ^ 

side of its body is a ^ zodctoai soo..ty 

wide flap of skin. This the lizard * 

uses as a kind of parachute to hold array of i 
it up as it takes long, flying leaps 
from one tree to another. 

But the flying dragon, which lives in the 
same quarter of the globe, has advanced a 
step further in aerial locomotion. It has 
actually a pair of “wings** formed of two 
folds of skin supported by six or seven ribs 
which project on each side of its body. 
When the little creature is running over the 
trees and jumping lightly from branch to 


flying dragons 
that lived on the 
earth so many 
long ages igo. 
But flying lizards 
are not in the 
least like those 
terrible reptiles of 
bygone days. 
They are graceful 
little animals and 
their “wing fans’* 
are often as 
bright and beau- 
tiful as the wings 
of a butterfly. As 
they glide from 






Photos by N. Y Zooloffioal Uooiety 


This the lizard 


In the square iw a 
view of the amazing 
array of spines on the 
8pike«tailed lizard. 


^ V ' N 1 smaller dragons 

, j.y might easily be 
' ^ mistaken for 

gayly colored in- 

l^amazing larger one? 

lesonthe nearly a foot long, arc so slender 
d lizard. look much smaller than 

they really are. 

There is really nothing about the little 
flying dragons to frighten anyone; but some 
of their near relatives wpuld be most alarm- 
ing creatures if they were not too small to be 
dangerous. The spiny lizards of Australia, 
or “thorny devils,** as they are often called, 
are most fearsome-looking objects, covered 
from head to tail tip with sharp spikes and 
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thorns. Even their legs are all prickles, 
while two particularly big thorns project 
from their eyebrows. Yet thorny devils are 
perfectly harmless. They are small, rather 


gry frilled lizard and refuse to go near it. 

When it is up in the trees this lizard runs 
about on all fours — like other members of 
its tribe — but when it is on the ground it 


feeble lizards not more than six or seven often rears itself up on end and runs off very 


inches long; but their prickly armor is no 
doubt useful in making other creatures keep 
at a respectful distance. They feed almost 
entirely on ants. These they pick up one 
by one with their long sticky tongues, which 
flash in and out of their mouths so quickly 
you can hardly see them. How many ants 
a thorny devil can eat at a single meal, it 
would be hard to say. 

* A Lizard with a Fancy Collar 

But stranger still — and much more alarm- 
ing in appearance — is the extraordinary 
frilled lizard, which also lives in Australia. 


fast on its two hind legs. It is one of the 
funniest of sights to see this odd little crea- 
ture speeding along at a bold, swinging gait, 
with its front legs hanging down like arms, 
its big frill flopping on its shoulders, and 
its long stiff tail wagging from side to 
side. 

This Lizard Lives in the Water 

The frilled lizard is not the only one of its 
tribe to behave in this unusual way. An 
Australian water lizard that lives in the 
scrub near river banks is also fond of walking 
about on its hind legs when it is on dry 


It is a good deal bigger than the flying ground. It is one of the few lizards that en- 


dragon and the thorny devil, and is distin- 

guishea from all other lizards by the large 

frill of many colors that it wears round its 

neck. When the lizard is resting or running 

about up and down the trees on which it 

lives, this frill is folded in . 

, , , j The Mexican ig; 

neat pleats and spread over a yard and a ha 

its shoulders. But should it 

be startled or annoyed, the swim very wel 

frill springs up and stands 

out round its head like a sud- 

denly opened umbrella. At 

the same time the lizard opens its mouth 

wide, shows its sharp teeth, and 

hisses like a little fury. Such a 

sight is enough to scare the 

boldest creature; even hunt 

ing dogs, who will fear 

lessly attack much larger 

and more danger 

ous animals, back 

Sway from an an 


The Mexican iguana may be over 
a yard and a half long, but at least 
two-thirds of his length goes to a 
handsome tail, with which he can 
swim very well. All along his 
back is a crest of elevated scales. 
He possesses a pair of eyes, but 
seems to have been caught nap- 


joy bathing, and it spends a good deal of 
time in shallow water, swimming about 
quickly and gracefully swishing its tail from 
side to side. 

Some of the iguanas (f-gwa'na), too, will 

a ma be over 

Ml ™but at least casionally and run about like 

ength goes to a ^ bird. Iguanas are large, 

i which he can i. ”, • 

All along his Stout lizards, some quite 

iir*S^eyes!^**but handsome in their way, while 

others are most 
ugly-looking 
creatures. 
With the ex- 
ception of a 
few of their 
relatives who 
live in Madagas- 
car and the Fiji 
Islands, all the 


If 








Photo by AnMviooa Mumudi of NaUml Ulatory 
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Photo by Americau Mumuiii f>f Natitrul lliatory 

These are four baby rhinoceros lizards caught in the snout. He uses this to break his shell, and then 
very act of hatching out. In many kinds of lizards loses it in a few days. Most reptiles with teeth have 
the unhatched infant has a sharp **egg tooth** on his an endless succession of them, not two sets only. 


true iguanas are natives of America and the 
West Indies. The common iguana of tropi- 
cal and Central America is a big, heavy 
animal, sometimes as much as six feet long 
from its nose to the tip of its tail. It is a 
pale greenish-gray color, usually marked 
with black, and round its tail are several 
broad black rings. Under its chin the lizard 
has a large baggy pouch of skin, while run- 


times starlleil by a shower of iguanas falling 
on their heads! 

Although these lizards catch and eat rats 
and mice and young birds wlienever they 
can, they live chielly on the leaves and fruit 
and berries they gather from the trees. They 
are very fond of some kinds of ilowers, too. 
If next time you visit a zoo you take the 
iguanas a bunch of chrysanthemums, a 


ning down its back from the top dahlia 

of its head is a crest of long leathery 
spines, which looks . 

amusingly like the ~ New ^ 

fringe on the headdress 1 

of an Indian brave. 

S thS'ove^^^^^^^^^^ the 

streams winding through thing is a desert or blackish scaly 
the South American iguana. though it does 

forests. They are fond of sprawling on the crawls lazily over 
boughs with their legs hanging down on shores of the isla 
each side. There the lazv creatures will seaweed. 


dahlia, or even a dandelion, you 
will give them a real treat. 

There are so many of these 
New World lizards that we shall 
1 have time to notice 

them. The sea iguana, 
which lives in large 
J docks on the coasts of 
the Galapagos Islands, 
is a big, sulky-looking 

or blackish scaly suit. It is quite harmless, 
though it does look so disagreeable. It 
crawls lazily over the masses of lava on the 
shores of the islands, and feeds chiefly on 
seaweed. 


lie, doing nothing at all for hours together The black iguana of Mexico and Central 
unless they are startled. Then they nearly America is a big lizard with a spiked tail 

always fall off their perches ‘‘plump’’ into that it uses for lashing out savagely at 

the water; and travelers making their way anyone who interferes. But the creature 

along the narrow forest creeks are some- does not want to fight if it can be avoided. 
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Phoju by Aintiriran Mii of Natural Iliatu 


Here is a family of rhinoceros iguanas at play. Like 
the rest of the iguana tribe they have a crest of long 
slender scales all the way down their backs ; and this 
particular species has horns besides. Iguanas are 
almost entirely confined to the New World, where the 


common iguana grows to be as much as six feet long. 
It lives in the tropics and makes its home in trees, 
where its brown and green coloring is a good protec- 
tion. But that does not prevent the natives from 
hunting it out, for its flesh is very good eating. 


If disturbed when it is sunning itself on a 
tree a rock in an open forest glade, 

it will make a dash for cover and plunge 
through the tangled undergrowth of the 
trees, making nearly as much noise as a 
young bull. 

The handsomest of these lizards is the 
l)anded iguana of the Fiji Islands. It is 
really a beautiful creature, with an extraor- 
dinarily long tail fully twice the length 
of its body. Tail and all, it measures about 
a yard. The male iguana is a i)alc bluish 
gray banded with the lightest emerald green, 
but the female of the species is not quite so 
smart, for she is dressed entirely in pale green. 

The Odd-looking “Rhino” 

The rhinoceros iguana is a decidedly odd- 
looking reptile. It has a big hea\^^ head, a 
large hanging throat pouch, and three horns 
on its snout, just like the nose horns of an 
^Id 'Thino.” It has, too, a peculiar habit of 
“sitting up,” supported on its sturdy front 
legs, while its back legs lie flat upon the 
ground. In this position the lizard will often 
remain for quite a long time — so still that 
it might be some strange Chinese monster 
carved in stone. 

Still more curious is the famous basilisk 
(b&s'l-llsk) of Central America and Mexico. 
It is a fairly large lizard, with a high crest 
which stands up like a hn on its back and 


extends half way down its long tail, while 
another crest, like a tall peaked cap or a 
cock's comb, adorns the top of its head. 

This lizard is called a basilisk after an 
imaginary monster of the same name that 
was supposed to exist in olden times, when 
people firmly believed that dragons and 
ogres and all sorts of terrible monsters 
prowled about the world. So fearsome was 
the reptile believed to be that it was said to 
poison the air all round it and to strike all 
living creatures dead with a glance of its 
eye! All, that is to say, except the rooster, 
who defied the horrible basilisk and by his 
loud crowing forced the monster to flee and 
hide itself in the desert. 

But there is nothing terrible or alarming 
about the real basilisk. It is not poisonous, 
and it is really much more harmless than 
many of the smaller lizards. It lives, like 
its cousin, the common iguana, up in the 
trees by the side of rivers and creeks; there 
it climbs and bounds about as nimbly as the 
sprightly little tree lizards do. If it is 
frightened, the basilisk nearly always takes 
a header into the water, where it paddles 
about with its head and neck held high 
above the surface, using its front legs as 
oars and its long scaly tail as a rudder. The 
lizard is such an accomplished swimmer that 
in some parts of the country it is called the 
“ferryman.” 
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Reading Unit 
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STRANGE I.IZARDS OF MANY LANDS 

Note: For basic information For statistical and current facts, 

not found on this page, consult consult the Richards Year Book 
the general Index^ V oL 75. Index, 

Interesting Facts Explained 


Lizards that change color as you 
watch them, 3-455 
How chameleons may be kept at 
home, 3-45^ 

The lizard that looks like a toad, 
3-457 

T kings to T 

What American lizards can 
change their color? 

Why must the Gila monster of 
Arizona be left strictly alone? 
Why is one lizard called a “glass 
snake’'? 

How large are the “Komodo 

Picture 

How does a monitor lizard defend 
itself? 3-455 

What style among women once 
made the chameleon very un- 
happy? 3-456 

What kind of skin have lizards? 
3-457 

How has nature provided for the 

Summary 

Lizards show tremendous var- 
iation in size. Some are a few 
inches long while others may 
grow to a length of twenty feet. 
The chameleons fascinate us be- 
cause they change color according 
to their background. When at- 


An American lizard whose bite is 
deadly, 3-458 

Lizards that lost their legs, 3— 

458-59 

Giant lizards as big as a man, 3— 
460-6 1 

ink About 
dragons"? 

Of what use to a chameleon is its 
ability to change color? 

What lizard living to-day is be- 
lieved to be the last smrvivor 
of prehistoric reptiles? 


Hunt 

horned toad’s protection? 3- 
458 

What two lizards are known to 
be poisonous? 3—459 
What lizard seems to have two 
heads? 3-460 

What do Komodo dragons remind 
you of? 3-462 

Statement 

tacked, some lizards, such as the 
swifts, resort to speed; others, 
like the monitors, can deal a 
heavy blow with their large tails. 
The horned toad squirts blood 
out of its eyes at an enemy. 
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Nature would seem at 
one time to have had 
high ambitions for the 
lizards, and to have made 
them of enormous size. 
But for some reason she 
changed her mind, and 
has been making them 
smaller of late. The 
monitors are now the 
largest of the tribe. They 
may often weigh over 
sixty pounds. They do 
not snap their tails off, 
as many other lizards do, 
but use them as striking 
weapons, with which 
they can knock a man 
down. 



Photo by N. Y. Zuolosiciil S«»ciel> 


STRANGE LIZARDS of MANY LANDS 

Some Are as Beautiful as Jewels, Some Can Change Color 
While You Look at Them, and Some Take in a 
Little Bird to Share Their Quarters 


T IS amazing to see how many animals 
have developed strange tricks. A 
number of really beautiful little 
Anolis (a-no'lis) lizards make their homes 
the forests, groves, and gardens of all 
the warmer parts of America. They are 
sometimes called alligator lizards because 
they have such very big heads in proportion 
t® their slim little bodies; and sometimes 
they are called chameleons (ka-me'le-iin) 
because, like certain Old World lizards, they 
have a surprising way of changing the colors 
of their bright scaly coats to suit the par- 
. ticular occasion. Some of these little crea- 
tures are a lovely glistening green with a 


silvery w'hite waistcoat. But even while you 
are admiring them, they may turn to some 
shade of browm or gray or yellow. This 
change comes about when they are frightened 
or angry, or it may be caused by different 
effects of light and shade. Most of the male 
chameleons have bright red or yellow throat 
pouches, w'hich they spread out like fans 
whenever they are excited. 

The Graceful Chameleon 

These pretty lizards are most lively little 
creatures. They scramble up and down the 
trees and jump from bough to bough like 
tiny squirrels, with hardly ever a fall. They 
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run nimbly along walls or fences aiul enter 
houses w th the greatest impudence to hunt 
for something to eat; and since they kill 
flies, gnats, and wasps, as well as sj)iders and 
scorpions, the bold little visitors are always 
welcome. With eyes glittering the lizards 
move cautiously nearer and nearer their 
prey. They are like a cat stalking a bird. 
Then with a sudden pounce they spring 
upon their victim, and very seldom miss 
their mark. 

They Leave Their Tails Behind Them 

The male chameleons arc often very 
quarrelsome, especially in the springtime, 
when they are choosing their mates, for 
they are then exceedingly jealous of one 
another. If a smart little fellow meets a 
rival, he at once challenges him to fight. 
The two furious little creatures spread their 


worms and flies to eat ; and their cages must 
be regularly sprinkled with water so that the 
little creatures may lap up the drops. For 
when these lizards are at liberty they always 
quench their thirst by sipping the dewdrops 
on the leaves of the trees; and it is no good 
giving them water in a pan, since they will 
not touch it. 

A whole troop of bright little lizards called 
sw'ifts are scattered about the western states 
of North America and in Central America. 
You will understand why they are so named 
if you try to catch one of the lively little 
creatures, for they whisk about so fast you 
cannot even clutch one V)y the tail. 

Where the Swifts Play 

Although they can dart uj) a tree fast 
enough if they want to, most of the swifts 
live nearer the ground. Some choose fallen 




bright throat fans, nod their heads violently, 
and dance toward each other with funny 
little mincing steps. Then with a sudden 
rush tiiey spring together and roll over and 
over, clawing and biting until one of the 
combatants has had enough of it and da.shes 
away leaving his tail behind him. 

These 
little liz- 
ards are 
able to run 
straight up 
walls or even 
panes of glass, for un 
demeath their toes they 
have small pads which 
enable them to cling to 
smooth surfaces. But 
such pads are not quite 
the same as the overlaj 
ping vacuum jmds on the toes of 
the funny little geckos. 

American chameleons will live quite 
happily in captivity if they are properly 
treated, but they must be kept com 
fortably warm. They must have tree 
branches to run about on and be 
given plenty of meal 


tree trunks or old logs for their heatlcjuarters; 
others live in the deserts, where they lie and 
bask on the burning rocks or i)lay hide-and- 
seek in and out of the crevices. They arc 
small lizards, though some have such ver}^ 
long tails that they a])pear to be bigger than 
they really arc. Few when full-grown 
measure more than ten inches from nose 
to tail tij), while the tiny swifts 
that swarm in many parts of the 
Colorado Desert are only 




Here is the true chameleon, a 
native of the Old World. We 
cannot tell you what his color is, 
for it is always changing to 
match his background. Notice 
how neatly he has disposed of 
his long tail, which he can also 
coil around a branch if it is 
convenient for him to do so. 
Notice, too, his strange feet, 
with the toes gathered together 
into bundles, and his still 
stranger eyes, covered with 
skin except for one little hole. 
Ladies used to wear these little 
creatures chained to a pin or d 
button on their dresses — and 
very unhappy the poor lizards 
must have been. 
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Quite as small 

is the common swift of the South- 

ern Umtccl States, which is often to playing football is 


the Colorado Desert and 
in other dry, sandy 
places. All through the 
hottest hours of the day 
they scuttle about under 
the burning rays of the 
sun like a lot of queer 
little goblins, as they 
hunt for insect prey. 
But as soon as the 
air begins to cool, 
iift the lizards shuffle 
themselves into 
the sand; and 
.there thev 
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^called ‘^lass snakes,’ ’ as they are ex- 
traordinarily stiff and shiny, 
and their tails are so 






mnfcfrWr monster is 

MB B/BBSF villeins among 

. the lizards. Like the beaded 
jr ^ lizard, he can stab with his poison 
fangs, and may even kill a man. 
He hunts by night, as a rule, and uses 
bis poisoned weapons for getting his 
food — worms, centipedes, frogs, and 
other small animals. He is fond of 
eggs, too. His coloring is dazzling, a bright 
pink and orange with strong black markings. 

'riic European members of this strange 
lizard family are called “sloww^orms” or 
‘U^lindworms.’^ Both names are absurd, as 
the creatures are not blind and slow nor 
are they worms. Some slowworms are 
quite pretty little things, wiUi true lizard- 
shaped heads, bright shining eyes, and pol- 
ished coats which gleam with tints of green 
and bronze. They arc often found curled 
up under stones, but on hot days are fond 
of basking openly in the sun. Or they will 
lie with their sharp little heads just peeping 
out of their burrows in the ground watching 
for insects or slugs to pass by. 

The Queer-looking Skinks 

The skinks are another strange family of 
lizards that usually live in burrows in the 
ground or make their homes in hollow trees. 

•Some skinks have long snaky bodies and no 
legs at all; others have four such tiny legs 
that they are of no use for w^alking, but are 
folded against the sides of the lizard’s Ixxly 
it wriggles its way over the ground. Some 
skinks have a funny little pair of hind 
legs only; but most members of the family 
have four sturdy limbs and well-shaped liz- 
ardlike bodies. 

The common skink of Northern Africa is 
somewhat round and plump, with a short, 


* thick tail and a 

wedge-shaped head 
which makes an excellent 
Photo by N. Y. zooioK- burrowing tool. It is an 

ical Mooiety i . 

odd little animal about 
six or eight inches long, clothed in polished 
ivory-white scales decorated with wavy 
bands of mauve and orange and a touch 
or two of pale pink. 

How to Tell a Skink 

Like most lizards the little skink loves to 
bask and play in the sunshine and may 
often be seen rolling about on the sand in its 
desert home, playing and gamboling like a 
tiny porpoise. 

The five-lined skink is a native of North 
America, w^here it is usually found in the 
pine w'oods of the more southern states. 
The young skinks are gorgeous little things. 
Their jet-black bodies are marked with f ne 
bright yellow stripes, while their tails are 
bright blue. As they grow’, the young male 
skinks gradually lose their yellow stripes and 
become a dark browmish color, while their 
heads take on a fiery red hue w’hich gives 
them a very odd look. Lady skinks keep 
their stripes, and their heads are not quite 
such a blazing color. 

These red-headed skinks are often called 
“scorpions,” though the true scorpion is a 
totally different creature. Many people are 
afraid of the harmless skink, for when you 
sec a fiery head suddenly pop out of a hole 
in a pine tree, it really is a bit alarming. 

The Fabled Two-headed Lizard 

There are most interesting skinks both in 
the New and the Old World. The largest 
is the giant skink of the East Indies, a fine 
fellow with a satiny gray coat. It grows to 
a length of two feet. But the strangest skink 
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Phutoa by N. Y. Zoological 
MuMiiiiiof Natural lliatory 


These are all skinks. In the oval is a 
variety ^own as Cunningham's skink. 

Below him is the desert skink. And at 
the bottom is the friendly little stump- 
t^ed skink, which wears a tail so much 
like its head that it is hard to say 
whe^er the little fellow is going or 
coming. It makes a funny and good> 
natured household pet. A skink com- 
mon in Northern Africa used to be 
regarded as a powerful medicine for all 
sorts of diseases, and even yet the 
Arabs value it both for medicine and 
for food. Its flesh is said to be very 
toothsome. 

it the “two-headed lizard.’' 

Stump-tails are good-tem- 
pered little creatures. They 

r X T 1 1 • • 1 1 ’ N. Y. 

love to he basking m the hot 
sun, where their funny tails 
often swell to twice their usual size. When 
the nights grow cold and winter approaches, 
the stumfMail retires to the shelter of an 
old hollow tree stump or creeps into a hole 
in a rock. It is seen no more until the 
warm days return. 

Largest of all the lizards are the monitors. 
They are the giants of the tribe. Many 
monitors grow very large and are most awe- 
inspiring creatures, though if you do not 
interfere with them they are seldom dan- 
gerous. But monitors are usually rather 
bad-tempered, and if you venture too near 
one you will probably get a stunning blow 
from its long tough tail, which can sting like 
a whip and can knock a man down. 

These gigantic lizards are Old World rep- 


often climbing 
trees to rob birds’ 
The Nile 
monitor has a weakness for 
crocodiles' eggs and digs them 
out of the ground whenever it finds a nest. Tt 
will eat the young crocodiles, too, soon after 
they are hatched; so the Nile monitor is 
often very useful in helping to keep down 
the crocodile population. 

The Giant Water Monitor 

The great “water monitor" grows seven 
or eight feet long and is equally at home on 
land and in the water. This big fellow lives 
in Southern Asia and Australia, where it 
frequents the jungles and marshy districts. 
It can climb up on the branches of low trees; 
tear through the scrub at a surprising rate, 
making a tremendous noise as it goes; and 
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Here is a typical scene on the edge of a desert. The 
deadly cobra, at the left, has reared itself up ready 

swim easily in the streams and rivers, keet)- 
ing its feet close against its sides and swish- 
ing its Uiil from side to side as a crocodile 
docs. 

The Largest Lizard in the World 

For a long time the great water monitor 
was believed to be the largest of all living 
lizards; but a few years ago a still larger 
monitor was discovered on the small, almost 
unknown island of Komodo, in the Malay 
Archipelago. The natives of Dutch East 
India had long declared that terrible crea- 
tures twenty feet long, of ferocious habits, 
prowled about in the dense forests of the 
island, but no one really believed the tale 
until in 1927 two young monitors of an un- 
known species were captured and brought 
to Europe. These ^‘Komodo dragons, as 
they are called, were already nearly seven 
feet long, and no one as yet knows how big 
they will be when they are grown up. The 
J,'wo “dragons,*’ named “Sumba” and “Sum- 
bawa,” now live in the London Zoological 
Gardens, where they arc quite happy and 
have grown so tame that the keepers often 
take them for a walk around the grounds 
before the visitors arrive. They will take 
food from the keeper’s hand and arc very 
fond of eggs, which they bolt whole without 
breaking the shells. 

Before we say good-by to the lizards, we 
must not forget to make the acquaintance of 


to strike at a water monitor. Monitors enjoy a juicy 
snake (pr a meal, and are very fond of snakes* eggs. 

*. 

the Old World chameleon, which in many 
ways is so unlike the rest of the tribe that 
some peoj)le think it should not be called a 
lizard at all. 

Except that it has the same trick of chang- 
ing color, the true chameleon is not in the 
least like the lively American lizards of the 
same name. It is as slow as they are quick. 
It climbs wearily over the branches of the 
trees or bushes on which it lives, stopping 
every now and then with one foot in the 
air as if it were too tired to go any farther. 
It can change its shape, too, as well as its 
color. Sometimes as it moves wearily over 
the trees the queer little animal is quite long 
in the body, and so woefully thin that its 
two .sides seem almost to touch. But try 
to stop its slow promenade, and the creature 
arches its back and puffs itself out like an 
inflated paper bag. At the same moment 
its throat pouch swells out, its mouth gapes 
wide, and the chameleon hisses, rolls its 
eyes, and jerks its head from side to side in 
a towering passion. It looks for all the 
world like an angry hobgoblin! 

This Lizard Looks Two Ways at Once 

On its head the chameleon wrears a kind of 
helmet. Its bulging eyes are as round as 
marbles and covered with a crinkly skin, 
through which you can see a tiny spot of 
light. These strange eyes can be moved in- 
dependently, so the chameleon can look two 
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ways at once. While one eye is pointing easy to determine, for it is constantly change 
to the sky the other may be turned down to ing to suit the occasion. When surrounded 
examine the ground below; or one eye may by green leaves the little reptile is usually 
be looking forward and the other backward, green to match them. It may be light green 
And they are never still. The animal is al- or dark green, gray-brown, yellow, or black, 
ways rolling them round and round and Sometimes it is the same hue all over, and 
squinting in all directions! As for the sometimes it is spotted and striped with 



Photo by Amerioao Mumuiu of Natural Hiatory 

Here is a trio of *'Komodo dragons,” which are a kind attain a length of as much as twenty feet, and are all 
of momtor and the largest of all lizards. They may that are left to remind us of the great lizards of old. 


chameleon’s tongue, it has a sticky spoon- 
shaped tip and can be stretched out ever so 
far like a piece of elastic. If a fly alights on 
a leaf five or six inches away, the tongue 
shoots out in a flash. And then? Why, 
the fly has disappeared; and the chameleon 
is chumping its jaws and rolling its eyes in 
joyl 

A Magician among the Lizards 

Even the feet and the tail of this queer 
little reptile are peculiar. Its toes arc bound 
together in two little bundles, so the chame- 
leon climbs about and grasps the twigs and 
slender branches of the trees in much the 
same way as a parrot does. Its tail, instead 
of being stiff and straight like a lizard’s, 
can be coiled up in a spiral, or twisted round 
a branch like the tail of a South American 
monkey. 

The exact color of the chameleon is not 


contrasting colors — such as white or yellow 
on a dark green ground, pink or pale green 
on cream color, or black on dull gray. These 
changes of color occur when the chameleon 
is angry or excited in any way; or they may 
be brought about by changes in light or 
temperature or in the general coloring of the 
little creature’s surroundings. 

The common chameleon of North Africa 
is about five or six inches long. The dwarf 
chameleon of South Africa is a tiny little" 
creature hardly two and a half inches in 
length, w^hile the great chameleon that lives 
in Madagascar is the giant of its kind and 
sometimes measures as much as half a yard. 

There is still one more strange, lizardlike 
creature that we must not forget to notice, 
and this is the tuatara (tdb'a-ta'ra). It is 
not really a lizard— but then, it does not 
belong to any of the existing tribes of reptiles, 
and we must put the poor thing somewhere. 
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of NHtural History 

This Ceylonese monitor looks like some strange but relatives. Most monitors are very sober in colonng 
beautiful bead bag that might have come into fashion. when they are fully grown and as you see sink into 
Though he is not large himself he has some mammoth their background. When young they are spotted. 

The tualara is actually the last surviving found living together, yet, strange to say, 
memher of a race of reptiles that lived on these reptiles will often allow a petrel to 
the earth in prehistoric times. Tt lives now share their homes and even to make its 
only on a few small islands tielonging to nest there. T'he two odd companions live 
New Zealand; and even there it will probably together in a perft^ctly friendly fashion, 
not be seen much longer, for it is growing Some people say the bird actually helps to 
very rare, ami in a few years may be as ex- dig the burrow', but it is usually the reptile 
tinct as the dodo. who does most of the work. Anyhow, this 

This old-time rejitile is a harmless creature, odd couple do not appear to quarrel with 
It grows to about two and a half feet long, each other, though each of them is careful 
and looks like a stout lizard with a big head to keep to his own side of the apartment. 

— somewhat like an iguana. In the daytime The tuatara is so rare and so interesting to 
the tuatara is seldom to be seen. It lives in scientists that it is jirotected by law, and 
a burrow in the sand and goes abroad only the killing or capturing of sjiecimens is 
at night. Two tuataras have never been forbidden. 
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Reading Unit 
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THE SI.OW-OOINO TORTOISE ANO FHE 
SI.EEI^V TURTEE 

Xotr: For basic in j or mat ion For statist ii al and current jacts , 

not found on this page, consult consult the Richards Year Book 
the general Index, Vot. /j. Index, 

Interesting Facts Explained 

What the shell of a turtle or tor- out food, 3-467 

toise really is, 3—466-67 A tortoise’s length of life. 3-467- 

What tortoises and turtles eat, 3— 68 

466 The largest tortoises in the world. 

Where tortoises and turtles live, 3—468 

3 466-67 Different kinds of tortoises, 3— 

How long tortoises can live with- 469 

Filings to Think About 

Why is it easy to recognize a tor- How would you feed a tortoise or 
toise or a turtle? a turtle in cai>tivity? 

To what use do tortoises put their Flow are sea turlle.^^ fitted for 
shells? ocean life? 

How many teeth does a tortoise How did tortoises get wafer on 
or a turtle have? desert islands? 

Picture Hunt 

Where do giant tortoises live to- What kind of tortoise lived mil- 
day? 3-465 lions of years ago> 3 467 

How does the bf)x tortoise com- How did the gopher tortoise get 

pletcly hide it.self? 3—466 its name? 3 468 

Related Material 

What has happened to the legs of How heavy is the largest turtle in 
sea-going turtles? 3-478 the world? 3-480 

Teisure^tinie A ctivities 

PROJF 2 CT XO. i: If you can soon as possible, 3-466 

find a box tortoise, learn how it PROJKC'F XO. 2: Vhsit your 

uses its hinged lower shell. Feed local museum or zoological park 

it some lettuce and banana. Re- and study the tortoises and 

lease it where you found it, as turtles there. 

Summary Statement 

Tortoises and turtles have no teeth. Sea turtles have flip- 

shells which protect the upper pers instead of legs. All turtles 

and lower parts of their bodies. and tortoises lay eggs on dry land, 

These animals have beaks, but never in water. 
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THE TORTOISE AND THE TURTLE 


It is no steed out of fairy- 
land that this boy is 
riding at the zoo. It is 
a real turtle, or rather a 
tortoise one of the giant 
race that live on the 
Galapagos Islands far 
out in the Pacific. We 
could imagine it to be 
the very tortoise that 
Aesop told about the 
one that beat the swift 
hare in a race because, 
slow as it was, it just, 
kept plugging awayl 
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The SLOW-GOING TORTOISE and the 
SLEEPY TURTLE 

They Carry Their Houses with Them, but They Do 
Not Stay at Home on That Account 


F EVERY creature had a motto, the 
tortoise might be given “Slow and 
sure.” Slow he certainly is. But 
with such a heavy shell to carry on his back, 
he can hardly be expected to dash about like 
a lively lizard. 

I'o judge from his dogged behavior, the 
tortoise is “sure” too. There was once a 
little girl who kejit one of these slow and sure 
gentlemen as a j)et, and all through the 
summer she allowed him to roam about the 
"^garden as he pleased. Now “Jimmy,” as 
he was called, had a great weakness for 
pansies, and was usually to be found sitting 
in the middle of the pansy bed, munching up 
the flowers as fast as ever he could. Over 
and over again the little girl would pick him 
up and carry him away to the other end of 
the garden. There she would put him down 
on the grass near a nice clump of dandelions, 
or try to distract his attention with a few 
fresh lettuce leaves. But it was of no use. 


Jimmy just sniffed at the dandelions, 
stamped on the lettuce, turned himself 
slowly round and marched steadily down the 
garden path straight back to the pansy bed. 
He was sure enough of what he wanted. 

You could never mistake a tortoise or a 
terrapin — which is only a particular kind of 
tortoise — for any other animal. No other 
four-legged creature has “a home of its own” 
which it carries about wherever it goes, and 
into which it can retire, like a snail, whenever 
it feels so inclined. As old Uncle Remus 
says, “Rain er shine, hot er cole, strike up 
with ole Bre’r Tarrypin w’en you will en 
w’ilst you may, en whar you fine ’im, dar 
you’ll fine his shanty.” 

But to call the shell of a tortoise a house 
or a “shanty” is not altogether correct. 
To be sure it serv^es as a shelter to protect 
its owner from violent storms of rain, or as a 
fortress within which he can defy all but the 
strongest and most cunning of his enemies; 
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but the shell is more than this. It is simply 
a part of the tortoise, and he could not 
possibly come out of it, even if he wanted to. 
The large upper shell, called the carapace 
(kir'a-pas), might be compared to a low 
gabled roof on a house. The backbone of 
the animal would then correspond to the 
ridgepole, the ribs would 
be rafters, and the hard . 
flat bony plates 


which are welded 

together to form ,, 

the shell would be 

the shingles on the ; 

roof. In the case of . \ ^ 

fresh-water soft- 

shell turtles the 

roof might be siiid 

to be covered with tar 

f)aper or tin, for the bony -vs., 

plates of the shell arc replaced by fv 

a tough skin that is stretched 

across the spine and ribs. 

All those bony plates that are 
so firmly welded together make 
a dome-shaped covering of great 
strength to protect the soft body 
of the tortoise; and each plate is 
covered with a shield of horn byN. v. 2 
which gives the shell its coloring. 

The lower portion is made up in the same 
way from the breastbone and is called the 
“plastron” (plas'tron). In the true land 
tortoises the two halves of the shell are 
joined together to make a strong box with 
an opening at each end, one for the head 
and forelegs and the other for the tail and 
hind legs to come through when the animal 
wishes to take a walk. Its head and legs 
are protected by horny scales and its toes 
arc provided with strong clawlike nails; so 
the tortoise has little to fear from the claws 
and teeth of other creatures. 


with his foot. He jerks his head up and dowa 
as he rolls the morsels round in his mouth, 
and then swallows them with great gulps, 
as if he were in danger of choking. 

The Most Intelligent Reptile 

Although they seem so slow and sleepy, 
tortoises are not at all stupid. They are 

The box tortoise has . most intclli- 

hinge on the lower part gent of all reptiles, 
of his house, as shown at ^non 

the left, so that he can 

shut the door securely tame and will take 
against all his enemies, r 1 r 
When he comes out of from your 

Ws shell he is an amus- hand if you offer 
ing enough creature, as • 

we can see from tiie pic- them SomctlHIIg 
ture below. lliov Gur'h nc 


P Ws shell he is an amus- hand if you offer 
ing enough creature, as • 

we can see from tiie pic- them Something 
ture below. they like, such as a 

. nice juicy lettuce 
leaf. They feed on 

^ fresh-water turtles 

yj will eat all soits of 

th-ings- -insects 
by N. Y. zooioK.cHi K< and snails, tadi)oIes 

and frogs, small 
3 same fishes and young crawfish, as well as berries, 

ed the fnjit, and vegetables of all kinds. Tortoises, 

2 land terrapins, and fresh- water turtles are all 

sll are much alike but they have their own par- 

X with ticular tastes and habits. True tortoises 

j head live always on dry land, and some even make 

dl and their homes in hot, sandy deserts, sleeping 

animal by day in burrows in the ground and coming 
id legs out at night to prowl around and munch the 

ts toes jirickly cactus plants and the scanty tufts 

iils; so of dry grass that grow in these desolate 

! claws places. They have queer club-shaped feet — 

rather like elephants’ feet — and strong 


The Toothless Tortoise 

It has no teeth of its own, but its strong 
horny beak has sharp cutting edges and is 
able to bite up food easily enough. A tor- 
toise makes a tremendous business of eating, 
however, and it is really a funny sight to see 
a sedate old fellow tearing little bits from a 
cabbage leaf while he holds it firmly down 


claws for digging out their burrows in the 
ground. 

Fresh- water turtles and terrapins spend 
a good deal of time in the water or in marshy 
places, and though most of them are equally 
at home on land, they are never found in the 
dr>', waterless parts of the world. They 
mostly have webs between their hind toes 
to help them to swim. 
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The tortoises we call “giant’* would look pretty small 
beside this monster, who was waddling about Northern 
India long ages ago. There his shell was dug up in 
1923, broken into thousands of little pieces; it took the 
scientist who put them together two whole years to 

The sea turtles are different in many ways 
from most of the tortoise tribe. They liave 
long flippers instead of walking legs, and 
live in the sea, often swimming quite far 
away from the land and only ct)ming on 
shore occasionally to lay their eggs or bask 
for a while in the sun. 

When Turtles Go on the Warpath 

Land turtles are usually good-tempered. 
They spend their time in sleeping and eating 
and sleej^ing again, and seldom interfere 
•^with their neighbors. All they ask is to be 
allowed to go their own slow way in peace; 
^hqjigh when they are roused to wrath, two 
rival males occasionally have a real stand-up 
fight. They clash their hard shells together 
and do their best to bite each other in the 
neck or the upper part of the leg where the 
soft skin is unprotected by horny scales. 
But although they make a great fuss and 
. commotion about it, the combatants seldom 
damage each other seriously, and after the 


itu by Aiiierioaii Mii»i*uiii i>[ Vntur.il History 

solve the puzzle. And now here the old giant stands — 
seven times as big as any living tortoise in the New 
York zoo. His shell measures more than seven feet 
over the hump from front to back; be is the largest 
land tortoise ever discovered. 

battle is over they turn about and make off 
in opposite directions or retire into their 
shells for a nap. 

Six Months without Food 

Not content with sleeping away a large 
part of the day and night, most tortoises 
take a complete “rest cure^’ once a year. 
Tn tropical countries they retire from the 
world and slumber through the hottest, 
driest months; but in more temperate parts 
of the world they burrow into the ground 
as soon as the days begin to grow cool and 
stay there until the return of the spring. 
Some tortoises pass five or six months of the 
year in this way, in a torjud condition called 
‘‘hibernation” (hi'ber-na'shun) ; and during 
all that time they have nothing to eat. 

The Great Age of the Tortoise 

Tortoises often live to a very great age, 
as is only natural in creatures that sleep so 
much and take life so easily. One old fellow 
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Pbulo by Aiiieriouii Mum 

These burrows were not made by prairie dogs, but — 
surprisingly — by tortoises. We call this funny, flat 
species of tortoise, which digs down into warm Florida 
sand, the gopher tortoise because its house is so like 
the house of a gopher. The artist has shown us one 

lived in a zoological garden for over 130 
years; and since he was full-grown when* he 
was captured, he must have been several 
years older than that when he went to sleep 
for the last time. Another big tortoise was 
believed to have lived at least four hundred 
years, and this is quite possible. 

The Biggest Tortoise in the World 

The biggest tortoises in the world to-day 
are the “giant” and “elephant” tortoises 
that live in a few small tropical islands in 
the Pacific and Indian oceans. Some of 
the monsters have shells fully four feet long 
and weigh well over four hundred jiounds. 
They are now growing very rare, for they 
have been carried off in hundreds from their 
island homes, and their eggs have been 
collected, too. So only a few are now left 
where thousands used to live before men 
started interfering with them. In the old 
days large flocks of giant tortoises roamed 
about and fed and dozed in the burning 
heat of the Galapagos Islands, which form 


burrow with the side cut away, so that we can see a 
tortoise going down into its home, probably to take one 
of the good long naps of which these creatures are so 
fond. There is also a heap of eggs buried by the 
mother tortoise just outside her front door. 

a tiny archi{)elago about five hundred miles 
west of theSouthAmcrican coast. So close to- 
gether did the sleepy creatures lie that you 
might walk for a hundred yards or so by step- 
ping from the back of one tortoise to another! 

On some of the islands, where there was 
no water at all, the giants munched the 
thick juicy leaves of the cactus plants that 
grew all about — so they satisfied their hunger 
and qucnclicd tlieir thirst both at the same 
time. But on the larger islands, where there 
were plenty (»f springs and pools, the tor- 
toises were very fond of drinking and wallow- 
ing in the mud. They sometimes traveled 
long distances for a good drink of water, 
plodding steadily along for miles, spending 
several days and nights on the march, and 
moving at the rate of a yard a minute! But 
they did not mind how long they were on 
the way if only they could get what they 
wanted in the end. The tortoises have 
always been “slow and sure.*’ 

Beside these huge creatures, ordinary tor- 
toises seem pigmies, though some othei 
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species *are of a very fair size. The North 
American gopher tortoises are often as much 
as twelve inches long, though their flat shells 
keep them from looking so imposing as some 
of the land tortoises that stalk about under 
portable houses as high and as rounded as 
dish covers. 

These tortoises live in the dry, sandy 
wastes of the southern states. They are 
not very often to be seen, for they pass 
most of the day reposing in their burrows. 
These are nearly two yards long and slope 
gradually downward to a depth of four feet. 
'Fhe gophers dig out their long narrow tun- 
nels with their strong forefeet, which are 
flattened and protected with horny shields 
that make capital spades for digging in the 
sand. A mound of sand before the doorway 
marks the entrance to one of these under- 
ground dwellings; so it is quite easy to dis- 
cover where the gophers lie hidden. 

I'hese tortoises spend the hot hours of 
the day as well as the night cjuietly at home 
at the deep end of their burrows. At dawn, 
when the dew is on the grass, they come up 
to the surface and prowl about, munching 
anything green they can find, or any crops of 
fruit and berries that may grow in such 
(Icsolate jflaces. 'I'hey wall also eat the gum 
that oozes from the pine trees, lly eight or 
nine o’clock in the morning they will all be 
back in bed; and unless they arc tempted to 
come fortli after a nice shower of rain, to 
see if any fresh green shoots have sj)rung up, 
they are seldom seen again until the early 
hours of the following day. 

A pair of these tortoises usually live 
peacefully together in each burrow, but they 
never have the children with them. The 


mother buries her large round eggs in the 
ground outside the door of her house, and 
the young tortoises have to find their own 
food and dig out new tunnels as homes for 
themselves. 

The gophers are not very handsome. In 
fact they are often called ^'ding>' gophers” 
because their shells are a dull, dark brownish 
color, with no ornamentation. As the an- 
imals grow old, the raised j)attern on their 
back shields is quite worn down and the 
shell grow's perfectly smooth. 

The Brazilian tortoise is a much finer 
creature. It grows fully half a yard long. 
The shields on its carapace are black, with 
a bright yellow spot in the center, while the 
scales on its head and forelegs are tinged 
wdth bright red or orange colors. 

This tortoise lives in the w'ooded districts 
of tropical South America. In spite of its 
strong bony fortress it often falls a victim 
to the fierce jaguars and the pumas, who 
rip off its shell wdth their iKnvcrful claws. 
It is hunted, too, by the Portuguese and 
the native Indians, who fatten it for the 
table. So altogether this fine tortoise has 
rather a bad time of it. In the hottest part 
of the year it takes a long rest under a hea[) 
of dried leaves, and the mother makes a 
rough nest of leaves and litter and buries 
her eggs underneath. The baby tortoises 
have soft shells at first and are a ycllowdsh- 
browm color w ithout any spots. They wander 
about where they will and feed on green 
leaves, grasses, and the fruit that falls from 
the trees. But many of them get eaten up 
themselves before they are very old, for 
most of the wild jungle folk are very fond 
of teniler young tortoises. 
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FRIENDLY TORTOISE AND SURLY 

SNAPPER 

Note: For basic information For statistical and cnryrtit fm , 

not found on this page, consult consult the Richards \’rar Book 
the general Index, Vol. 75. Index. 

Interesting Facts Fxplained 

How tortoises spenci the winter Why sea turtles come ashore, 3 
months, 3-472 478 

The habits of the box tortoises. The clan;]iers that face baby sea 
3-472 turtles, 3 478 

The habits of terrapins, 3—473-75 A turtle weishinj^ half a ton, 3— 
Laws that i>rotect turtles, 3-475 479-80 

The fierce snapping turtles, 3 - 
475-77 

Fhings to Think About 

What are the weak spots in a tor- bait for fishes? 

toise? Why do not sea turtles increase 

Where do terrapins go during the in number sinc e each female 

cold winter months? can lay more than a hundred 

What makes the snapping turtle cgKs? 

fearless in spite of its poor What modern turtle is over six 
shell? • feet long and weighs half a 

What turtle uses its tongue as a ton? 

Picture Hunt 

What fate lies in store for most Why is it dangerous to molest an 
baby snapping turtles? 3—473 iilligator terrapin? 3 477 

What is interesting about the From wliat turtle is turtle soup 

turtles of the Galapagos Js- made? 3—478 

lands? 3-474 Which turtle on this page swims 

What means of protection have in the ocean? 3 479 

snapping turtles? 3- 476 

Leisure^time Activities 

PROJECT NO. i: The next from the bones. Wash the shells 

time you find a dead tortoise, pre- and let them bleach in the sun- 

pare the skeleton as follows: Siiw light. 

apart the upper and lower shells. PROJECT NO. 2: Visit an 

Boil the reptile in a weak solution actuarium to see live sea turtles 

of lye — lye is dangerous to the and their shells, 

skin — until the meat can be lifted 

Summary Statement 

Snapping turtles destroy birds Most turtles and tortoises are 

and large numbers of useful fish. harmless and may be kept as pets. 


470 


FRIENDLY TORTOISE AND SURLY SNAPPER 



No war charger of the days when 
knights were bold ever wore sturdi- 
er armor than this small boy’s steed. 
To be sure, a giant tortoise is 
scarcely so graceful as a haughty, 
prancing war horse — nor is he so 
swift, if the truth must be told. But 
there is something to be said for 
being *'b1ow but sure” 1 


I’liolo by \ V ZnoloKical Society 


FRIENDLY TORTOISE and SURLY SNAPPER 

The Tortoises and Turtles May Give Their Shells to Use for Orna- 
ment and Their Flesh to Be Made into Soup, but Certain 
of the Tribe Should Always Be Regarded with Suspicion 


E HEIR pretty shells and sturdy, stub- 
born ways make certain land tortoises 
amusing pets. There are many more 
of them in the Old World than in the New. 
All over Southern Europe and Asia and the 
whole of Africa several different kinds of 
these slow-going reptiles are to be found 
leading what looks like a very dull and un- 
interesting life. The common European 
•^tortoises are rather small, with high, rounded 
shells which are often handsomely orna- 
men^d with dark brown spots and patches 
on a yellow ground. It is these little tor- 
toises that are most often kept as pets. 
They make themselves quite at home in the 
garden and find their own food without 
giving any trouble — if their owner does not 
mind having his favorite flowers eaten now 
and then, or finding large holes bitten in the 
pumpkins or gourds. They are very method- 


ical in their habits. They go to sleep early 
and get up late and take several naps in 
between. They nearly always fix on one 
particular spot in the garden as their head- 
quarters. It may be under a bush or a 
clump of flow'ers or a rubbish heap, or even 
in a bare corner right up against the wall. 
Regularly every afternoon you may see the 
queer creatures stumping off ‘‘home” to 
sleep, long before the sun has set. 

Though you would hardly expect it, these 
tortoises appear to be much attracted by 
music. At least so we are told by a doctor 
w^ho kept several Greek tortoises in his 
garden in Switzerland. Every day, he says, 
when the band had begun to play outside 
the house, all the tortoises toddled as fast 
as their stumpy legs would carry them 
toward the garden fence. There they would 
stay with their necks stretched out, slowly 
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There is never an end to the queer ways 
Mother Nature’s children have of pro> 
tecting themselves. The box tortoises 
crawling around among the cactus plants 
above can draw in their heads and feet 
and close bony shutters over / ' 

them to keep out the world. 

And the hingeback tortoise at ^ ^ 

the right can let down the hind ^ • ' “>||r 

part of his scalloped carapace | , u > jELi 

on a sort of hinge over his tail. t 

nodding their heads to the i 
music until the concert was 
over. Then they immediately turned 
round and marched back to the other end 
of the garden. So although we cannot . 
see their ears, since they are under the 
skin that covers the head, tortoises can evi- 
dently hear very well indeed. 

In the autumn the tortoises will bury 
themselves in the garden or rubbish heap, 
where, if the winter is mild and they dig 
deep enough, they will be all right until the 
spring. But it is wiser to put them to bed 
in a box of hay in a shed or cellar, where 
they will not be too hot or too cold during 
their long winter sleep. 

The Starred Tortoise of India 

One of the prettiest of the Old World tor- 
toises is the Indian starred tortoise. Its 
shell is jet black, and each of the separate 




C W V ZudloKirnI 

a number of 
low or orange 
oe of a star. It 
1 grassy jungles, 
;crub or tufts of 
:)f the day and 
ic early morning 
:he rainy season 
it grows more lively and often wanders about 
in search of food at all hours of the day. 

A Clever Way of Hiding Eggs 

The mother has an unusual way of making 
quite sure that no one shall discover the 
place in which she has hidden her 
First she digs a hole in the ground about 
six inches deep and five inches wide. In 
this she deposits four large round eggs, and 
carefully covers them up with the loose earth 
she has scraped out of the hole, stamping it 
veil down with her stout hind feet. Then 
stretching her hinrl legs so as to raise her 
shell as high above the ground as she pos- 
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sibly cdn, she suddenly lets herself drop on this tortoise are cov 
the top of the nest. She repeats the trick bony scales, and they 
over and over until she has battered the make a strong front d 
earth well down and the ground is perfectly The box tortoises 
smooth and firm. After carefully inspecting lower shell, and the 
the spot to make sure that there is nothing shutters against the 
to give her secret away, she takes a little animals can really sh 
rest after her labors and then stumps away, strong box when they 

. X. T ^ world. The Carolina 1 

“Bre’r Tortoise Lie Low and Say Nuffin* 

When an ordinary tortoise retires into its very big — about five 
strong shell it is fairly safe from its enemies, rule. Its shell is a ve 
Prowling creatures may knock on the roof all over with splashes 
of the house and try to force their form a larg 

way in, but they can’t get in- 
side; and ^‘Bre’r Tortoise, 
he just lie low and say 
nullin*,” until they grow 
tired of the game and go . 
off in disgust. But a big, I 
strong l)east of j)re\' like a 
leopard or a jaguar will t urn 
the poor old tortoise 
over on his back and 
attack him with its JkM 
long claws in his weak 
spots — the openings 
through which his |h 
head and his feet pop 

There are some tor- ^ * 

toises, however, that 0 V ^ \ . 

baflle all but the very * . ^ * 

strongest of the big PhotoM by Anipncan uf Natural Hialory. and N. Y. Zouluicicul 

cats, for they have no 

cT^of fV.r.;r The absurd little crcaturcs in the circlc are baby sMp- 

wtaK spot in ineir turtles just out of the shell — still much more 

armor. You may turn likely to be snapped at than to snap. Below them are 
j two of the prettily marked yellow-bellied terrapins. 

them over and over p j ^ 

without finding a hole or a crack anywhere, up in an instant, and \ 
The shell is closed up all the way round, selves again for a lon^ 

The hinged tortoise of trojiical Africa can buoys if they are ihn 

' close the back entrance to his hou.se but not they do not like it a 

the front one, while the Americ.an box to land as quickly a 

can shut themselves in both behind swim very well, howc 

andoefore. go into the water of 

• ‘ The terrapins (t^i 

A House of Many Gables ^,ater. They spend 

The hinged tortoise is an odd-looking paddling about in th 
creature. Its shell is all humps and angles, the still, muddy poi 
Across the back is a kind of hinge, and the They float near the 
hind portion can be bent right down when after small fishes; th 
the animal is safely inside. The forefeet of among the water w 


this tortoise are covered with very hard 
bony scales, and they fit tightly together to 
make a strong front door. 

The box tortoises are hinged across the 
lower shell, and the two halves close like 
shutters against the upjier one; so the 
animals can really shut themselves up in a 
.strong box when they wish to retire from the 
world. The Carolina box tortoise is the best- 
known of these curious reptiles. It is not 
very big — about five or six inches long as a 
rule. Its shell is a very dark brown marked 
all over with splashes of yellow, which often 
form a large ‘‘E” on both sides. 
This tortoise lives in dry woods. 
It crawls under low bushes, 
shutting itself up tightly 
during the heat of the day 
and not venturing out until 
I the light begins to fail. 

^ Late in the evening and 

even at night it wanders 

about looking for food. 
It hunts for earth- 
worms and insects, 
and eats plenty of 
berries and tender 
green shoots as well. 
It is very fond of 

blackberries, and in 
* the berry season its 

^ \ . front feet and its jaws 

^ ! arc stained quite black 

.turiU Hitflory, and N. Y. Zouluicicul itll thc frUlt. 

Box tortoises are 
timUl UtUe creatures. 
I to snap. Below them are If anything alarms 
d yellow-beUied terrapins, them, their shutters go 

up in an instant, and the>' will not show them- 
selves again for a long time. They float like 
buoys if they arc thrown into thc water, but 
they do not like it and they scramble back 
to land as quickly as they can. They can 
swim very well, however, and will sometimes 
go into the water of their own accord. 

The terrapins (t^r'a-pin) really love the 
water. They spend nearly all their time 
paddling about in the rivers and streams or 
the still, muddy pooh on the marshlands. 
They float near the surface or swim about 
after small fishes; they hide under stones or 
among the water weeds; and some of the 
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bask all in 

a row in the sun. Ph„u. by mu«u=. », ni..„rv fourteen 

But startle the terrapins Except the fierce snapper., turtles on the mches m length. Many of 
and one after another they whole a peaceable race. Yet here are two the terrapin family are 
tumble off their perch and turtles fighting away at a great rate, very handsome 


scuttle in a frantic hurry to the bottom of 

the stream, where they hide in the mud 

among the water weeds until all danger is 

passed. Then one little head after another 

will pop up again out of the water; and when 

they have made quite sure that 

no terrible creature is lying in 

wait to catch them, all the 

little terrapins 

scramble up on their 

log again. • 

Young terrapins 
are often pretty little 
things. They have 
green shells marked 
with yellow or black 
in all sorts of differ- 
ent patterns, while their 
breastplates are yellow 
with brown spots a ul 
patches. At first they live 
chiefly on flies, which they photo by n. y. z» 


with finely marked and prettily colored shells. 
One of the prettiest is the ‘‘piiinted terrapin.” 
It is only about six inches long and has a 
smooth dark olive-colored shell with a red, 
black, and yellow border, and each of the 
back shields is outlined with yel- 
low. The skin on the neck, 
legs, and tail of the terra- 
colored 
with red and yellow 
stripes on a black 
ground. This bright 
creature is a 
native of the Western 
/ United States. An- 
other and much big- 
/' ger terrapin which is 
called the “cooler” and is 
yy found in the southeastern 
states has an olive-colored 
shell marked with a striking 
OB..I soo..ty pattern in yeUow, while its head 


wxxvxxj Photo by N. Y. Zoological Society j- wxv, xxsxx, 

eagerly watch for with their Not all the tortoises which live is striped with orange and red. 
bright little eyes and snap up HerTif “a mimbw o*" Although aU terrapins have 

as the insects dance over the pigmy species sitting perkily on webbed feet and are capital 
surface of the water. As the swimmers, a few species often 


terrapins grow bigger they gobble up tad- 
poles, chase frogs and tiny fishes, and bite 
off the tender shoots of the water plants. 
Some terrapins pass the night lying in the 
mud at the bottom of the water, others creep 
under masses of moss on the banks of the 
streams; and when winter comes they dig 
holes in the banks and bury themselves until 
the following spring. 

Some of the terrapins are quite small, not 
more than six or seven inches long, but others 


leave the water and wander quite a long way 
inland, searching for berries and tender green 
shoots. The large wood terrapin often spCs^^i? 
most of the summer in the woods or marshes 
and makes regular tracks from one stream td 
another. 

A Law to Protect the Terrapin 

Like many of its relatives, the terrapin is 
good to eat, and at one time it was collected 
in such quantities for the markets that it was 
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The painted terr»ins in the upper SB 

picture are only five or six inches ' 
long, but are gay and attractive in 
their green-and-yellow jackets. 

Someone has accommodatingly 
turntd Oiic uf them over, so we 
may see how the pretty markings 
extend to the under side of the \ 

carapace. At the right is a star- 
tled-looking wood turtle scuttling ' ^ V ' \ 

out of the picture. i 

almost killed ofT. Fortunately a bill was 
passed in New York State in time to prevent 
this, and now people are forbidden to collect 
the wood terrapin and the box turtle. 

Turtles That Live in the Mud 

Most terrapins have the upper and lower 
halves of their shells joined together, but in 
many fresh- water turtles the breastplate of 
the animal is connected with the carapace 
(kar'a-pas) — or large upper shell — by only 
a bridge of bone on each side. There are a 
great many of these strange water reptiles 
in all parts of America as well as in most of 
the warmer countries in the Old World. 
The mud turtles and the musk turtles are 
fond of muddy lakes and rivers. They are 
all rather small, with dark-colored shells and 
h>fiN9ds which look much too big for their 
size. .They have broad webs between their 
Toes and can swim very quickly, but they 
spend a good deal of their time pottering 
about in the mud among the weeds at the 
bottom of the pools, snapping up little 
fishes, crawling water insects, or tadpoles 
that wriggle too near. 

Mud turtles and musk turtles are harmless 






yp* . • — j PbuiuB by N Y. ZoolocicAl Socioty, * 
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little reptiles. They do not trouble anybody 
"-except fishermen sometimes, when they 
bite the bait from the hooks. But the 
snapping turtles are very much disliked, 
for tliey are bad-tempered creatures that 
are always snapping at everyone and every- 
thing they see. The common “snapper” 
is the tyrant of many of the rivers and lakes 
of Canada, the United States, and Central 
America. It is a giant among turtles, meas- 
uring three feet or more from its nose to the 
tip of its stout, pointed tail. Its huge head 
is too big to be drawn all the way back 
under its shell, which is too small to cover 
the animal properly; and its breastplate is 
nothing but a small, cross-shaped bony 
shield, which gives no protection to the 
turtle at all. 

Beware of the Snapper! 

But this does not signify. The snapper is 
big enough and strong enough to take care 
of itself, and is not at all shy or timid. Its 
jaws are so sharp and powerful that they 
can snap a man^s finger right off or take a 
large bite out of the leg of a bather. It 
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snout above the surface. But its fierce 
beady eyes are ever on the alert to spy and 
its jaws ready to snap at passing fishes. 
At other times the creature will prowl along 
near the edge of the stream and grab the 
frogs squatting on the banks. Or it may lie 
half buried in the mud at the bottom of the 
water and wait for its dinner to come to it. 
There is nothing about the monster to alarm 
the fishes as they swim by; the turtle’s dull 
rough shell looks only like a muddy rock, 
especially since there are often bits of weed 
growing here and there upon it. But sud- 
denly an ugly head darts out at the end of a 
long, snaky neck, and the frightened fishes 
scatter in all directions — all but one, who 
stays behind, fast in the jaws of the snapping 
turtle! 

On land the snappers are very awkward. 

4 


They waddle along slowly with head, neck, 
and tail stretched straight out. After taking 
a few steps they nearly always fall down 
flat — and there tliey stay and rest for a 
while before hoisting themselves up and 
j)roceeding on their way. But the creatures 
seldom leave their watery home, though 
the mother always comes ashore to lay her 
eggs. She sometimes wanders a mile or 
more inland before she finds a spot to suit 
her, on soft marshy ground; then she digs^ 
a hole, lays her eggs in it, and makes a' nice 
mud pie on the toj) of them. 

The Meanest Turtle in America 

The alligator snapping turtle is even 
larger and fiercer than the common snapper. 
Its head is as large as the head of a bull 
terrier, and its jaws will snap a thick walking 

6 
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stick in two or bite a ])iecc right out of a 
wooden plank an inch thick. It is as savage 
as tlvi. wildest beast of prey, and its temper 
is ferocious. It hisses angrily and snaps 
viciously at anyone who annoys it, and 
since a full-grown alligator snapper is quite 
capable of cutting off a man’s hand with its 
terrible jaws, it is just as well not to interfere 
with the brute. Fortunately it is slow and 
clumsy in its movements. It waddles about, 
raised high on its thick legs, both in and out 
of the water, and if it misses its mark w^hen 
it snaj)S at its i)rey, it is almost sure to lose 
its balance and stagger about in the most 
ridjculous way. 

A Fisherman among the Turtles 


The true sea turtles are quite different 
creatures. They also are giants of their kind 
and have very strong jaws. But they feed 
chiefly on seaweeds, though now and then 
some of them will take a meal of clams, 
oysters, or other shellfish as a change from a 
vegetable diet. 

Feet That Are Made for Swimming 

A turtle’s shell is flat and heart-shaped, 
and the up[)er and lower halves are never 
joined together like the shell of a land tor- 
toise, though the carapace is covered with 
thin horny shields in the same way. In- 
stead of clubbed feet, it has four long flat 
flippers which move slowly and gracefully 
as it swims through the w'ater, though they 


This creature lives in the Mississippi and 
Missouri rivers, where it destroys a great 
many fishes and ducks and makes itself a 
general nuisance. When lying in wait for 
p:ey, luilf buried in the mud, a snapping 
turtle dangles two red threads from the tip 
of its tongue wdiich 

wriggle about like worms , v- ^ 

and attract the fishes 


are very awkward things to walk with when 
it comes ashore. But the sea is the turtle’s 
true home. There it is quite in its element. 
It lives, feeds, and sleeps in the sea, and is 
often seen hundreds of miles from land. 
Turtles can stay under water for quite a 
long time, but are obliged to 
y come up now' and then to the 

surface to breathe; when 













This snapping turtle 
or alligator-terrapin 
looks rather like a 
surly bear when 
turned over, 
as here, on his 
back. We can 
see how much 
he has out- 
grown his 
homy coat of 
mail. We can 
see, too, his 
vicious 
hooked 
\ beak, 

and the 
N alUgator- 

^ , like tail 
. ■ that 

gives 
L V him his 


mm 





Photo by N. Y. Zoolocioal Senriety 
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swimtiung they usxiahy hold their heads 
well above the surface, and when they dive 
below, their nostrils are closed by two little 
shutters to keep the water from flowing in. 

All true turtles live in the warmer seas of 
the world and they are all very much alike 
in their ways. The green turtle — whose fate 
it is to be served up as soup if it is caught 
•while taking a stroll on the beach — often 
wanders into 
colder waters, i 

summer is some* 

of the seas, but 

ashore to rtotoa hy American Museum of Natural Hi 


ashore to riiotna hy American Museum of Natural lliatory, atul 
N. y. ZuolotfionI Society 

lay her eggs on absurd creature above is a green At- little crea- 

a low sandy lantic turtle. It is the species which gives tures live to 

•' us turtle soup — real turtle soup, not the 

coast or an un- imitation kind which the Mock Turtle in grow up. 

irhahitahlp ‘‘Alice in Wonderland” called “Soup of the The loirrrerheafl t iir< le i<; 

iJ.naDltaDie evening, beautiful soup.” The flesh of the , logger neaci luriie IS 

ti opical island, diamond-backed terrapin at the right is a very much like its cousin, the famous 

She usually delicacy, also. green turtle, but it is rather larger and 

chooses a fine moonlight night for this. After has a much bigger head, while *its beak is 

a cautious survey of the land she hauls hooked instead of rounded at the tip. A 


nest. But no sooner do they show their 
absurd little flippers above ground than 
their troubles begin. The tiny creatures at 
once make for the water, and as they shuffle 
and scuffle along, the sea hawks, frigate 
birds, and sea birds of all kinds are after 
them. The big land crabs join in the chase, 
and few indeed of the hundreds of wee turtles 
who start on that perilous journey succeed 
. - . , in running the gauntlet 

of all their hungry foes 
and gaining the safety 
of the sea. Even then 
danger is by no 
means over, for although 
the young turtles do not 
at first venture into 
deep water, they now 
^ run the risk of being 

snapped up by wan- 
dering fishes. Prob- 


herself out of the water and flops upon the 'full-grown loggerhead may have a shell four 


shore with a loud hissing noise to frighten 
any enemies that may Vje about. 

Hardships of a Baby Sea Turtle 

Once safely landed, she makes her way 


feet long and weigh five hunclreil pounds or 
more. But it is not good to eat, and its shell 
is of no value; so it is not persecuted in the 
same way as the poor green turtle. 

Most valuable of all the turtles is the 


up the beach, floundering along on her flat 
flippers in a most ridiculous way until she 
gets to a dry spot beyond the reach of the 
highest tide. Here she scrapes and scuffles 
in the sand, digging with her front flippers 
and using the hind pair as shovels to fling 
the sand out several feet behind her. After 
a good deal of groveling and shoveling, the 
turtle succeeds in making a large, deep hole, 
and in this she places a hundred or more 
eggs. She then covers them, carefully 
smoothing and leveling the sand on top of 
them, and waddles back to the sea again. 

In about two months, if all goes well, 
the heat of the sun hatches the eggs and the 
baby turtles scramble out of their sandy 


hawksbill. The shields on its carapace are 
smooth and clear, and beautifully marked 
with yellow and black. They are the real 
“tortoise shell,’’ and they grow only on the 
back of the hawksbill turtle. No other 
turtle or tortoise has such a valuable shell. 

A Giant among the Turtles 

Largest of all the turtle tribe is the huge 
leathery turtle. It is not a bit like its' 
relatives except in shape. It has a huge 
head and flippers like any other turtle, but 
under the soft leathery jacket there is a 
mosaic pavement of small tile-like bony 
plates, covering the backbone and ribs. 
Even the head and flippers are covered 
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merely with smooth skin, and not protected ' ‘side-necked^’ turtles which have such snaky 

by bony plates or horny shields as the heads necks that they cannot be drawn back under 

and limbs of the true turtles are. the shell in the usual way but have, (o be 

This sea giant is sometimes more than lucked in sideways. One of the turtles that 

six feet long and may weigh a thousand lives in South American rivers and streams 

pounds; Although it is so big and bulky, looks just like a flat round stone with an 

it skims through the water as gracefully as ugly snake sticking out beneath it, as it lies 

birds fly through the air, its long, powerful basking in the sun with its flat head and long 
flippers moving like wings. It wanders neck stretched out in front of it. This turtle 
about the warmer seas in both the Old and has a shell about seven inches long, but 
New World, and the Gulf Stream sometimes another snake-necked turtle, called the 
brings it as far north as the coasts of Long “matamata,” is eighteen inches long, and 
Island or Massachusetts. But the colder is one of the most grotesque creatures you 
waters do not agree with the leathery turtle, could imagine. Its shell is all hum])s and 
It gets chilled and torpid, and in stormy bumps, its long snaky neck is covered with 
weather is tossed on the beach by the rough knobs and flaj^s of ragged-looking skin, while 
waves. two folds of skin stand up like ears on the 

This strange turtle is quite harmless, but top of its head! This strange reptile is a 
it is also quite useless. It is unfit for food, native of Brazil and Guiana, but there arc 
and its flesh is said to be actually poisonous, other snake-necked turtles in Australia and 
It never comes on land excej)t to lay its New Guinea. 

eggs. Although all sea turtles have large Then there arc the soft-shelled tortoi.ses, 
families, the leathery turtle has the largest strange, flat, flabby animals with no real 
of all, for the mother lays about three hun- shell at all. They live in rocky places in 
dred and fifty eggs — in two batches. But East Africa, where they squeeze themselves 
>.er young ones meet the same sad fate as under the stones and then slightly inflate 
tlie little green turtles. They are nearly all their baggy bodies to make it impossible to 
gobbled up by birds and crabs and fishes pull them out. I'herc are also several kinds 
almost as soon as they are hatched. of soft-shelled turtles in Norffi America, 

There are several other odd turtles and where they are caught and eaten in great 
tortoises in various parts of the world. ' numbers. The edible turtles always have a 
There are queer “snake-necked” turtles or pretty hard time. 


This Btrange-looking 
sea craft is the leath- 
ery turtle, largest of 
«U the turtle tribe. It 
may weigh as much 
as a thousand pounds* 
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THE ORAGEFLJI. AND TERRIBLE 
SERPENT 

Notr: For basic information For statistical and current facts , 

not found on this pat^r, consult consult the Richards Year Book 
the general Index y Vol. 15, Index. 

I nteresting Pacts P xplained 

How snakes ^:;lide alonj^ the larger than themselves, 3—484- 

ground, 3—482 85 

How snakes shed their skins, 3— The deadly Indian cobras, 3—485- 
482-83 87 

Why all animals dislike snakes, The mongoose, 3-486 
3—483 Snake charmers, 3—487 

ih.vv snakes can swallow victims 

Things to Think About 

How do the ribs of a snake hel[) ft)r swallowing victims wider 

it to move? than it is? 

Why do snakes shed their old How docs a mongoose kill a 
skins? cobra? 

How many people die each year How is it possible for snake 
of snake bite in India? charmers to handle cobras? 

How is the snake’s mouth fitted 

Picture M unt 

How does the harmless puff adder ans had their fangs removed? 

scare away an enemy? 3 482 3—486 

What m.akes the rattlesnake so What tactics does the mongoose 
deadly? 3—483-84 use in killing a cobra? 3-487 

Have the snakes handled by Indi- 

Teisure^time A ctivities 

PROJECT NO. I : Visit the of snakes, especially the heads of 

snake section at the zoo or the poisonous ones. Learn how 

museum. Observe the skeletons snake bite is treated, 2—468. 

S u ni tnary State tnent 

Most snakes are harmless to Poison travels through these 

man. The poisonous ones have fangs only when they are pressed 

incurved teeth, called fangs, into something, 

which are like hollow needles. 
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one belongs to the family of adders or vipers, found 

over almost all the world. He Is called a puff adder, hy n y H«ri..y 

because when he is excited he pufifs himself up with a 
mouthful of air and then lets it out with a hissing sound. 


The GRACEFUL and TERRIBLE SERPENT 

Beautiful, Mysterious, and Sometimes Deadly, Snakes Are 
Feared by Man and Beast, Even When They 
Are Harmless 


S O MATTER how much we may fear 
them, snakes have a fascination for 
us all. They deserve to be called 
‘'reptiles'’ even more than do the lizards, 
crocodiles, and tortoises, for they are really 
“creeping things.” A snake has no legs. 
It moves in a marvelous way, and seems 
almost to pour itself along the ground. It 
can glide swiftly forward in a perfectly 
straight line, or twist and turn and wriggle 
its way in and out among stones and rocks 
or the tangled scrub and tree trunks that 
bar its progress through the forests and jun- 
gles. It coils its long slim body into all 
sorts of graceful curves and loops. The snake 
can do this because its backbone is made up 
of hundreds of flexible joints, fitted one to 
another by a kind of ball-and-socket arrange- 
ment. This enables it to twist and writhe 


and tie itself up into knots without dislocat- 
ing its spine. 

Attached to each of these joints — except 
the last one or two at the tip of the tail — is 
a pair of delicate curved ribs, and the free 
end of each rib is fixed to one of the horny 
scales underneath the body of the snake. 
As the animal glides along, the ribs are 
moved forward, one pair after another, with 
a kind of rippling motion, and the horny 
scales grip any rough, uneven spots on the 
ground. So the snake pulls itself along, and 
may really be said to walk with its ribs. 

Snakes, like lizards, are clad in scales 
which slightly overlap one another like the 
tiles on the roof of a house. The scaly coat 
is protected by a thin transparent skin, 
running from the tip of the nose to the tip 
of the tail. Even the eyes, which have no 
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eyelids and can never close, are covered with 
shields of skin, which look just like round 
watch crystals. 

Several times a year a snake sheds its 
skin, for after a time the skin grows so tough 
and tight that the snake cannot breathe 
properly. 



really is something appalling in the stony 
stare of their cold, unblinking eyes, and in 
the silent, stealthy way they slither up to 
their prey. Almost all intelligent animals 
are afraid of snakes. Horses will shy at a 
snake, monkeys chatter and shiver at the 

sight of one, and 

Here ere the ugly heads of two of the 
most dreaded snakes of the New World. 

The open mouth of the rattlesnake, left, 

shows clearly its murderous fangs. The 
anaconda, below, is held securely just 

at the base of the head so that it cannot 

bite. The rattler, common in the United 

States, gets his name from the homy 

rattles at the end of his tail. The ter- 
rible anaconda, which lives in South 
America, is the largest living species of 

serpent; it is sometimes 30 or 35 feet 

long. 


l>\ I. PitiiiarH liy i'oiirtrny 

AiiiiTiraii M\meiiiii <if Natural Hintory, ami 
N Y Zu«il<i8i4.’ul Suriety 


rid of it 
the animal rubs off 
the outer layer of 
skin against trees 
or rocks, or some- 
times drags its 
body through a 
forked branch or 
between two 
stones. In this 
way it contrives 
to wriggle out of 
its old dead skin, turning the skin inside out 
as it goes, like the linger of a glove. We, 
too, lose the outer dead layer of our own 
skins, only it is constantly coming off in 
tiny flakes, instead of all at once. 

A Foe to Man and Beast 

Of course if the snake rubs itself too 
roughly the skin will be rather torn, but 
sometimes it is shed in one piece, with even 
the “^eglasses” in place; and you may see 
Ihe mark of every scale upon it as it lies 
almost unbroken on tlie ground. 

Snakes are not at all popular. They are 
feared and disliked by nearly everyone all 
the world over, and are the terror of all wild 
creatures living in the forests, swamps, and 
jungles of the warmer countries. There 


few dogs can be 
induced to touch 
the slippery 
things. 

And it is not 
without reason 
that these rep- 
tiles are hated 
and feared by al- 
most all living 
things. There are 
many truly ter- 
rible snakes, both 
in the New and in 
the old World — 
deadly creatures 
that crush 'the life 
out of their vic- 
tims or kill them 
with a single 
bite of 



Here is ft 

hog-nosed thoir 

snake caught 

in the very act son fangs. 

oW^skSf.*^* ^igly rat- tailed viper is more 
dreaded in tropical America 
than the alligator or the jaguar, while in 
India thousands of people die from snake 
bite every year. Yet the snakes are not all 
dangerous; there are really many more 
harmless ones than venomous ones. But as 
it is often hard to tell which is which, it is 
just as well not to meddle with any of them 
unless we are very sure we know them. 
Some parts of the country are free of poison- 
ous snakes, but they abound in other parts. 
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1‘hotu by llayuiond L. Ditiuars, Courtesy Aiuoncan Miiaoum of Natural lliators 


Have you ever picked up a bit of cast-off snake skin 
among the dry leaves in a wood or by some clump of 
sagebrush? How exciting to feel the fragile, trans- 
parent stuff crackle and fall apart in your fingers, and 
to remember that it once covered the glittering scales 

There are many different kinds of snakes. 
There are ground snakes that hide in long 
j.’ . ass or among rocks, and steal swiftly and 
noiselessly upon their 
prey. Some of them are 
poisonous and others are 
quite harmless. Then 
there are burrowing 
snakes, perfectly harm- 
less creatures that live 
underground, like 
worms, in the dark. And 
there are tree snakes that 
make their homes in 
trees and bushes, coiling 
themselves round the 
branches, where, hidden 
by the thick leaves, they 
watch for their prey with 
glittering eyes. Some are 
poisonous and some again 
are not. Lastly there are 
the sea snakes and the 
fresh-water snakes. All 
the sea snakes are poi- 
sonous, while most of the fresh-water snakes 
that live in rivers and streams are harmless. 

Even the snakes that are quite harmless 
to man can hardly be called harmless to the 


and lidless eyes of some snake I But not often does a 
snake manage to wriggle out of his skin leaving it as 
perfect and whole as the one in this picture. No won> 
der the western striped snake that has done the trick 
is coiled up in the sun basking proudly! 

other animals that they hunt and kill for 
food. Birds, beasts, lizards, frogs, and 
fishes all fall victims to these reptiles. 

Some of them eat liardly 
anything but the eggs 
which they steal from the 
nests; but most of them 
will devour any living 
creature they can man- 
age to sw^allow, while 
some are cannibals and 
dine on their own rela- 
tives when they have the 
chance. 

Snakes never bite up 
their food. They swal- 
low their victims whole; 
for although they have 
plenty of sharp teeth, as 
a rule the teeth all point 
backward, and cannot be 
used for tearing and bit- 
ing. The two bones of 
the lower jaw are not 
firmly welded together in 
the usual way, but are loosely connected 
by a sort of elastic band, so that each side 
of the jaw works separately. When the 
snake has seized its prey by the head, it 



Photo by Americau Muraunt of Natural Hlatory 


This is a picture of the mouth of a poisonous 
snake. Its teeth, iike those of other snakes, are 
bent backward; that is why it has to swallow 
its food whole instead of trying to bite and tear 
it first. The wicked-looking but harmless forked 
tongue lies along the lower jaw. It is the 
crooked fangs above that do the deadly work. 
Poison from the poison gland runs through them 
into the victim’s veins. 
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I’hdtu bv N. Y. Zuctluicical Society 


There are several species of cobra; all have the bulg- the rest or his days. The Indian cobra above shows 
ing neck, or **hood,’* and all are deadly poisonous. At the markings on its hood which sometimes look li^s 

the left above is an Egyptian cobra, one of the largest spectacles. Strange as it may seem, this fierce and 

of the family. There is another African cobra which venomous snake was once wophiped in parts of India, 
spits out its venom, always aiming at the eyes of its The oval shows a man grasping an Indian cobra bc- 

foe; if it hits them the man or beast may go blind for tween head and neck to force open its mouth. 


moves each half of its jaw forward and 
backward in turn until it has gradually 
drawn the victim into its mouth and down 
its throat. Tt is really astonishing what a 
huge mouthful a snake can swallow. Its 
mouth opens wider and wider and its neck 
swells and swells until a meal that is often 
many times larger than its ow'n head dis- 
appears down its throat. And when this 
feat has been accomplished you can see a 
great bulge in the creature’s body as it 
rests and digests its meal. 

Do Snakes Ever Sting? 

Many people think that a snake stings 
its' victim with its tongue, which is long and 
black and forked at the tip, and flickers in 
Wl out of the reptile’s mouth in a threaten- 
ing way. But this is a mistake. A snake 
does not sling, it bites. Poisonous snakes 
have two long, curved, wicked-looking fangs 
in the upper jaw, with a poison bag at their 
base. These are deadly weapons. The 
fangs are either hollow, with a small round 


oi>ening near the top, or have a grooved 
channel dowm which the poison flows. 

The “Black Nag’’ of India 

One of the most deadly of the poisonous 
snakes is the dreaded Indian cobra, or the 
“black nag,” as the natives call it, w’^hose 
bite will cause the death of almost any living 
creature wdthin a coui)lc of hours. This 
snake has several names besides “black 
nag.” Tt is called the “hooded snake,” from 
the way its neck swells out w^hen it is angry, 
or ready to strike; and the “spectacled 
cobra” because on the back of the “hood” 
is a curious mark that looks a little like a 
large pair of spectacles. 

This terrible snake is rather lazy during 
the hot hours of the day. It likes to coil 
up in the long grass in the forests and 
jungles until the cool of the evening. Some- 
times it creeps under a rubbish heap or a 
pile of brushwood, or it may take up its 
quarters in some old ruin and hide away 
among the heaps of broken masonry. But 
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woe betide anyone who passes too near and 
disturbs the slumbers of the black nag! 
With an angry hiss the creature puffs out 
its hood, darts forward like a lightning 
flash, and buries its poison fangs in the leg 
or foot of the intruder. 

In the evening "the black nag grows wide 
awake, leaves its hiding place, and goes 
‘‘a-hunting.” It eats frogs, lizards, rats, 
birds, or any small creatures 
that cross its path, and 
sometimes it goes fishing in 
the forest streams. It is ‘ 

it spiteful and bad- *5® 

tempered reptile if it ^ 
thinks it is threat- /f ///• :V 
ened, always ready to Vi ' 

strike at anything ^ ' 

that seems dangerous, ^ 
even though the crea- 
ture may be much too WjMfe 1 
big to swallow; so the 
snake often kills many 
an animal before it slinks ' 

home to bed. 

A full-grown Indian cobra 
is about six feet long, but its 
cousin, the king cobra, often 
measures twelve or even fourteen 
feet from nose to tail. It is 
deadly and savage. Although it 
never eats anything but smaller 
snakes, it will strike at and kill any 
creature that crosses its path. Hunters 
dread the king cobra, for it is likely to hide in 
the long grass ready to dart at all who pass 
and its bite means death to man and beast. 
Its poison will even kill an elephant. 

Yet the deadly cobras have their own 
enemies. Wild pigs are very fond of young 
cobras and gobble them up with much relish, 
while jungle cocks and peafowls eat them 
too, and the poison appears to do them no 
harm. But the cobra’s chief foe is the 
Indian mongoose, a small, furry animal, 
hardly bigger than a rat, with a long narrow 
head like a weasel’s and a bushy tail that 
fluffs up to twice its ordinary size when its 
owner is angry. 

The mongoose is a most warlike little 
creature. He hates snakes, and never sees 
one without wanting to kill it. Whenever 


he meets a cobra or otlier poisonous snake, 
he quivers with rage. His hair stands on 
end, his tail fluffs up, and his eyes grpv^ red 
and glittering as he dances round and round 
the reptile on the tips of his toes, watching 
for an opportunity to spring on its back and 
bite it in the neck. 

Furious at being threatened in this way 
by so small an animal as the mongoose, the 
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as it lashes out 
at its enemy, trying to 
strike him a fatal blow. 
But although the snake’? 
head darts about like 
lightning, the mon- 
goose is just as quick 
on his four little feet. 
He springs backward, 
Icaiis aside or into the 
air, escaping the 
deadly poison fangs 
time after time by 
hardly .so much as a 
hair’s breadth. Then 
at last his chance ar- 
rives. With a sudden 
bound the little snake 
killer lands squarely 

Photoa by Kaymonrl L. Ditainra, , , -. r .v 
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Spine with a crunch of his strong little teeth. 

Of course the mongoose does not always 
win the fight, but he very often does. And 
so bold and fearless is the small creature 
that he will attack a cobra four or five feet 
long and actually kill it too. 

People in India often keep a mongoose to 
kill snakes, just as we might keep a cat to 
kill rats and mice. Cobras hardly ever enter 
a house; but the krait, a small dusty-brown 
snake whose bite is just as deadly, is fond of 
creeping indoors and hiding behind curtains 
or under beds. Fortunately the krait is 




THE GRACEFUL AND TERRIBLE SERPENT 



This shows the epic battle that is often fought between little mongoose. The valiant little creature leaps from 
the mongoose and the cobra. The terrible serpent side to side till the great snake is quite worn out. 
cannot strike swiftly enough to settle its fangs in the Then, when the opening comes, it seizes the cobra by 

the back of the neck and breaks its spine. 


not so vicious as many other poisonous 
snakes and seldom attacks human beings 
unless it is frightened. If anyone happens 
to kick or step on the creature, however, 
it will strike. But no snake stays long in the 
same house with a mongoose. 

Hindu snake charmers treat cobras in the 
most unceremonious mariner. They pick 
them up, twnst them round their necks, and 
make them “dance’' to order. To be sure, 
most of the snakes have had their fangs 
drawn to make them harmless. 

To make his cobras “dance,” the snake 
charmer sits cross-legged on the ground \dth 
a flat round basket in front of him and begins 
to play a strange, crooning tune on his 
flute. This sound seems to fascinate the 
cobras; up from the basket come the wicked- 
looking heads, with hoods spread out and 
tongues flickering. They sway from side 


to side in time to the music. Faster and 
faster the man plays, and faster and faster 
the cobras dance to his piping. Then .sud- 
denly the music stops and the snakes sink 
down into their basket again. Why they 
behave in this way, no one seems to know. 

Snake charmers have to be very careful 
in handling their snakes, even when the 
fangs have been taken out, for in time these 
grow' again. Many snake charmers do get 
bitten by the cobras, but they always carry 
an antidote to prevent the poison from 
taking full effect. Although they may feel 
ill for a time, they seldom die from snake 
bite. 

Cobras are found in many parts of South- 
ern Asia and Africa, though there are nbne 
in the New World. But there are other 
snakes whose bite is quite as deadly, both 
in North and South America. 
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Note: For basic information 
not found on this page, consult 
the general Index ^ Vol. ij. 

Interesting Pacts 

Dangers from poisonous bush 
masters and rat-tailed vipers, 

3 489-90 

The rattle of the rattlesnake, 3— 

492-93 

Rattlesnake dens, 3^-492 
The poisonous snakes in North 

Things to 

Why must living things in trop- 
ical America always be on the 
alert? 

What poisonous snakes are found 
in North America? 

How do we know that snakes 
once had legs? 

Which is the commonest snake in 


For statistical and current facts ^ 
consult the Richards Year Book 
Index. 

Pxplained 

America, 3-492-94 
Snakes that crush their victims to 
death, 3 -494. 49 ^, 49 ^ 

A snake that gives birth to living 
young, 3-498-500 
Snakes that help the farmer, 3— 
500-3 

Think About 

the United States? 

How does the hog-nosed snake 
frighten people? 

How are snakes useful to farm- 
ers? 

What do you think of people who 
kill every snake they st^e? 


Picture Hunt 


How can you identify the snake 
in this picture? 3—491 
How are some snakeskins used by 
man? 3-492-98 
What snake spits poisc3n from its 
fangs? 3-493 

How long can a python fast? 3— 
494 


Why mu.st pythons and boa con- 
strictors keep swallowing what 
is in their mouths? 3- 496-99 
Why do boas like to hide in trees? 
3-499 

What interesting fact about the 
garter snake do you learn from 
this picture? 3—501 


Leisure^titne A ctivities 


PROJEUl' NO. T : In order to 
learn to recognize a rattlesnake’s 
warning, attach a rattle from a 

Summary 

Deadly snakes may kill their 
victims by poison or by crushing. 
Poisonous snakes have fangs like 
hypodermic needles. The crush- 


dead snake to the clapper on an 
alarm clock, remove the gong, 
and let the bell “ring.” 

Statement 

ing is done by constrictors which 
are strongly built. Most snakes, 
however, are not only harmless, 
but useful in killing rats and mice. 
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Three men and some twelve feet of snake. A regal World edition of the boa constrictor. He has no 

python, like this one at the New York zoo, is the Old poison fangs, but his embrace is deadly. 


GOOD SNAKES and BAD 


Snakes Are among the Best 
Some Are Deadly 

N THE gloomy depths of the forests 
of tropical America lives tlie terrible 
bush master — a fearful ])rute from 
nine to twelve feet long, with enormous 
poison fangs. Its bite is death. This great 
snake is the master of all the wild folk in 
the tangled forests in which it makes its 
home. None dare defy the monster. It 
fears no foe, and will even chase travelers if 
they dare to disturb it when it is lying coiled 
up in the grass in the daytime. 

Fortunately the bush master seldom 
leaves its gloomy haunts in the uninhabited 
forest regions, but the equally ferocious and 
venomous rat-tailed viper invades the sugar 
plantations and is a great danger to the 
workers. This snake grows to a length of 
six or seveA feet and has a pointed snout 


Friends That Man Has, but 
Enemies as Well 

shaped like the head of a lance. It spends the 
day hidden under a bush or in a hollow tree 
trunk, with its long greenish-gray body coiled 
round and round, and its head in the center 
ready to dart like a Hash at anyone who dis- 
turbs its rest. At nightfall it wakes, slowly 
unwinds its coils, and crawls from its lair, 
lazily yawning and showing its cruel fangs. 
Then it slides noiselessly away, slipping 
through the grass and over the rough ground 
as easily as a stream of water flows through 
a channel. Night is the time when most of 
the wild forest folk come out to feed and 
drink from the pools and streams, and the 
snake is sure of finding something for supper. 

Perhaps a little agouti (a-gdb'tl) — a small 
beastie that looks like a deer but is no bigger 
than a rabbit — may be peacefully nibbling 
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the herbage all unaware that danger is 
near. Suddenly a long shadowy form glides 
noiselessly up to the little creature; and 
before he has time to bound away an ugly 
flat head shoots forward and the cruel fangs 
of the serpent pierce his tender skin. 

The terrified animal turns to flee, 

but the poison fangs have done 

their deadly work. The agouti . 

staggers a few steps 

and falls the 

ground. Then the 

snake creeps up, 

noses its victim to 

see that he is dead, 1 

and calmly proceeds ' 

to swallow him whole 

in the usual 

snakelike 

fashion. ^ 

Danger lurks 
everywhere for small 
defenseless creatures 

While the rat-tailed 200. W/H/BStP] 

^ iper hunts its prey oiety 
beneath the trees, its 

cousin, the horned squT.’, T 

palm viper, creeps likes to bury itself in the 
..i 4. u 1 . send of the Sahsra. with its 

about the branches horned head just sticking 

overhead and seizes ®'*t. This is thought to be 
, . , ... the serpent that brought 

young birds with a death to Cleopatra. The 

deadly grip. It holds “cients feared it more 
, than any other snake. 

Its fluttering victims Below the homed viper is 

fast with its lontr 

last wiin us long Southern 

curved fangs until Europe and Asia Minor. 

thp nnisnn takps pf ® 

me poison taices ei- scaly appendage which 

feet and their strug- gives the snake its name, 
gles cease. 

The homed palm viper is a small, slender 
snake with a heart-shaped head and a 
beautiful green scaly coat marked with i 
spots and splashes of black and _ \ 

pink, or red. It makes its home 
in tropical America, and 
sometimes travels north 
as a stowaway in a bunch " 
of bananas. But although ^ ^ 
this southern visitor looks 
so pretty and appears so .t . 

quietandgenUe,itisrea»y — 
a most poisonous reptile. E 


The horned palm viper is a “pit viper” — 
one of the family of venomous snakes which 
have a deep pit on each side of the snout, 

In the oval is Russell’s viper, just bfelow 
an Indian snake so poisonous the eyes. 


In the oval is Russell’s viper, jus»t oeiow 

an Indian snake so poisonous the eyes, 
that snake charmers who rr« • 

have no fear of cobras I me Vipers 

wiU give aid Hper are found 
a wide berth. It is 

black and brown only in the 

.’Sit': ow World 

'V with such force They are all 

that its entire ririicnnnnc 

it body leaves the poisonous 

ground. It hunts snakes and 

by night. 


feared 


Pboco by N. Y. Zooluicical 8(Miiei.y 


This is the asp, a kind of cobra that Uvos in 
Egypt. 


are greatly 

, feared in South- 

The famous horned 
viper of the Desert 

eyes and two funny 
little scaly horns on the 

The puff adder of Africa is one 
of the most dangerous vipers. 
It is nearly six feet long and as big 
as a man’s arm. It loves to lie half hidden 
in the sand and strike at any creature that 
passes by. Its huge flat head and cruel stony 
stare arc enough to terrify all 
who see it, and there is little 
hope for anyone who ever feels 
^^^B its cruel fangs. In old days the 
^^^B Bushmen of South Africa dipped 
their arrows in the poison of this 
reptile. The British viper, or adder, 
is not so deadly, though its bite will 
W make a person seriously ill. It is about 
A two feet long and is the only poisonous 
B^^ snake found in Britain. 

A very beautiful but ex- 
tremely poisonous snake 
is the harlequin coral snake 
of Mexico and the south- 
eastern part of the United 
States. It is hardly a 
yard long and is clothed 
rpt. m glittermg scales ar- 
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Here is a lumber rattlesnake surrounded by her happy will look just as she does — and will have as many 
family of ten or eleven promising children — it is hard rattles on their tails. When winter comes they will 
to say just how many. As they grow up they will hibernate with other rattlers; thousands of the charm* 
shed their skins from time to time, until at last they ing creatures used to gather in a single cave. 


ranged in broad bands of scarlet and black 
divided by narrow yellow rings. It seems so 
quiet and harmless that people who are not 
acquainted with its manners often pick the 
pretty creature up when they find it wander- 
ing about in damp woods or in sweet-potato 
fields, where it is fond of burrowing. Then, 
instead of hissing and striking, as most 
snakes do if they are interfered with, the 
coral snake quietly fixes its jaws into the 
hand that holds it, and, without any warn- 
ing, gives a sudden vicious bite. 

In spite of their rather small size and their 
deceptive ways, all the pretty coral snakes 
are d^gerous creatures. The South Ameri- 
can coral snake is rather larger than its 
northern cousin. It has a gorgeous suit of 
bright red scales marked by broad black 
bands and narrow rings of pale yellow, and 
it is quite as cunning and vicious as the 
harlequin coral snake. 

The North American rattlesnake behaves 


in quite a different manner. He, too, is a 
dangerous reptile; but when on the warpath, 
he warns everybody to get out of his way 
by vigorously shaking the rattles at the end 
of his tail. 

America’s Most-Feared Snake 

A big rattlesnake makes such a noise with 
its rattle when it is about to strike that one 
might expect all the timid creatures in the 
neighborhood to be scared away and leave 
the snake without his supper. But this does 
not seem to be the case. The rattler appears 
to fare quite as well as snakes who glide up 
to their prey like silent shadows. Possibly 
many small wild animals do not know what 
the rattling noise means and do not try 
to make their escape until it is too late; 
or it may be that they stand still to listen 
and are struck. Very large animals, like 
the buffalo, may have learned to beware 
of the sound and to run off when they hear it. 
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The snake's rattle is made up of a number 
of loose homy rings inside the skin at the 
end of the creature’s tail. At first the young 
rattlers have only one little bone button at 
the tip of their tiny tails, but ring after ring 
is added as they grow. An old rattler may 
have as many as twenty rings in his rattle, 
and make as much noise as a loud electric 
buzzer or a cicada. 

Most rattlesnakes live in sandy places, 
especially where the ground is well covered 
with low bushes. They are rather lazy , 
in the daytime, and are fond of basking ^ 
in the sun when 
the 

When it 
they stay 
a hole the 

g r o u n for 

though they will 
sometimes take 
to the water in pursuit 
of prey they do not / ^ 

like to get wet in the | 
rain. They often A 
take possession of m 3 
burrows made by 
chipmunks and prairie 
dogs. People used to u. 

believe that the snakes 
shared their homes with 
these little animals and 
lived with them in n. y, 
friendly fashion, but the story is not true. 
It is probably the sad fate of most of the 
little creatures to be eaten up by the snakes 
who come to seize their underground homes. 

Our Four Poisonous Snakes 

In the cold months of the year numbers of 
North American rattlesnakes may be found 
fast asleep in dry caves and holes in the 
ground, all huddled u]) together in a tangled 
mass for the sake of warmth. In bygone 
days, when there were many more snakes 
in the land than there are now, thousands 
of these reptiles passed the winter in the 
same den. As soon as the days grew cold, 
they came together from far and wide, 
many of them traveling twenty miles or 
more to reach their winter quarters. And 
every year at this time hunting parties 


used to set forth to visit the snake dens 
and kill the dreaded rattlers while they 
were numb and torpid with the cold^ 

The 'Vliamond-back” is the largest and 
most dangerous of North American rattle- 
snakes. It is a handsome creature, often 
more than eight feet in length, with enor- 
mous poison fangs w'hose bite is usually 
fatal. Just after it has shed its skin, its shiny 
scales are a beautiful dull green or golden 
brown marked walh a diamond-shaped pat- 
tern in lighter gold. 

The coral snake, the rattlesnake, the moc- 
casin or cottonmouth, and the cop- 
perhead are the only really poi- 
sonous snakes in North America. 
l"hc cottonmouth, or water moc- 
casin, is a stout, heavy snake with 
an ugly, wicked -looking 
head. It is at home 
either in or out of the 
water, and feeds on fishes 
and frogs, ])irds and 
small beastics, 
or on smaller 
snakes — in fact, 
on any creatures 

^ it can catch. 

& Jt is a deaflly reptile, 

SP When one looks at these and looks very vi- 
W handsome creatures one is f^Joimwhenit onenq 
^ not surprised that their skins ^ ^ opens 

are among our choicest leath- its mouth to hiss 
ers. Above is the black-band- , ehnw*; tpr 
ed rattlesnake; in the center Sliows US ter- 



is the terrific, or South Amer- riblc fangs. It is 
ican, rattlesnake, the only one r 7 r • 
found south of Panama; and lond or sunning it- 
at the bottom is the Texas rat- self on the bank of 
tlesnake, a handsome fellow, ... 

though not so beautiful as 3- Stream or coiling 
the diamond rattler of Mexi- itself on an old 
CO, the finest and largest of all. 

twisted tree over- 
hanging the water. If disturbed, it slips 
from its perch and slides into the water so 
smoothly that it makes no splash and only 
a few bubbles mark the spot where it has 
disappeared. 

Snakes That Crush Their Prey “ 

The copperhead, or highland moccasin, 
prefers the damp forests, shady meadows, 
or plantations, and may sometimes be 
seen lying coiled up on the ground and 
looking like a small heap of autumn leaves. 
It is a rich reddish brown, with light 
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Photos by NrY. Zwlo^aT^lety and Raymond L. Uitmani Courtesy Amorioau Museum of Natural History 
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patches, and it has a bright copper-colored 
head. Although it is armed with deadly 
fangs, the copperhead is a timid snake, 
and will glide swiftly away and hide in 
the grass or the bushes instead of show- 
ing fight if you surprise it while it is taking 
a rest. 

It is not only venomous snakes that are 
dangerous. The wild creatures of the forests 

and jungles 

have plenty 




a splendid fellow clad in a wonderful- suit of 
glittering black and yellow. It is a gigantic 
creature measuring from fifteen to twenty 
feet, and sometimes even thirty. So slrong 
is this appalling reptile that it can overpower 
and crush to death full-grown deer, and even 
kill leopards and young tigers. Terrific 
battles occasionally take place between a 



Photo by N. Y. Zo- 
oloffioal Society 

This graceful serpent is 
a ball python. Like other 
pythons, or rock snakes, 
it has no poison fangs, but, instead, pos- 
sesses powerful muscles, with which it 
crushes its victims before swallowing them 
whole. All pjrthons live in the Old World, 
in Asia, Africa, and Australia. Like other 
snakes, they do not need to feed often; 
one good meal can last them many months. ' 

of reason to fear the terrible pythons and 
boas, although their big fangs are not 
poisonous. These snakes kill their prey by 
“constriction.” That is to say, they in- 
stantly crush the life out of their victims 
by coiling round and round them and 
suddenly squeezing them to death. 

Pythons and boas arc very much alike 
in their ways, but pythons are Old World 
reptiles, while boas are found chiefly in the 


giant py- 
thon and one of the 
great cats, and the snake 
often comes off victor in the fight in spite of 
its opponent’s teeth and claws. Of course the 
snake cannot swallow anything quite so big 
as a full-grown deer or tiger, but it can 
manage a small antelope or a wild goat 
without much trouble, for its skin will 
stretch in the most astounding way to ac- 
commodate the huge morsel. A python 
will eat almost any small animals, such as 
rabbits and hares, sheep, pigs, and goats; 
it is very fond of birds, too, which it swallows 
feathers and all. After a large meal the 
monster is very lazy and torpid, and has 
to rest for a week or two before it is fit to 
go hunting again. 


warmer parts of America. The largest 
snakes in the world belong to these “con- 
strictors.” They are all distinguished by 
having two queer little horny spurs near the 
base of the tail — which are really the last 
remaining remnants of the legs their an- 
cestors used to own in far-off, prehistoric 
days. Many other snakes h&ve traces of 
tiny legs before they hatch, but lose them 
before entering the world. 

King of the pythons is the regal python — 


The Hindu Snake Charmer 

The Indian python is not quite so enormous 
as its regal cousin — who lives only in the 
steamy forests of Burma, Sisfm, and some of 
the East Indian islands. But it is quite 
big enough. Pythons ten or tw^elve feet 
long are quite common in India, and some 
hoary old specimens measure as much as 
fifteen or even twenty feet. These snakes 
are easily tamed when they are young, and 
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This imserial python hM draped himself in a tree, though when we see them in northern zoos they seem 
where he is weU concealed among the loaves by his sluggish enough on account of Ae cold climate. A 
broken m.rfcings. Some kinds of python grow to be snake walks with its nbs, for the tips of each ^ 
twenty-five feet long, and may have as many as aoo are attached to a scale that runs across tte snake a 
vertebrae. Pythons are always swift and graceful, abdomen, and these scales cany the anake forward. 
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more usual length of a big 
anaconda is sixtee^ii or 
seventeen feet. 

The anaconda is the 
largest of the American 
boas. It is a true water 
snake and spends most of 
its time lloating with the 
current down streams and 
rivers or lurking in a quiet 
forest pool with its head 





The python in the upper picture 
looks uncomfortable but is 
really very contented, for it has 
just made a meal of a buck, 
which, after the manner of 
snakes, it has swallowed whole. 

In the picture just below, the 
serpent has been robbed of its 
buck — and of course of life as 
well. So strong were the snake’s 
digestive juices that although 
the buck was removed almost 
at once, the processes of diges- 
tion had already begun. Snakes 
(.an swallow creatures much 
iarger than themselves because 
their jaws can separate at the 
back of the mouth, which in this 
way can be stretched enor- 
mously. One python in a zoo swallowed its blanket, 
apparently quite by accident. It just got the blanket 
in its mouth and had to keep on swallowing. In an-, 
other case two pythons grabbed the opposite 
ends of a rabbit. The swallowing machines 
began to operate, and when the two heads 
met, neither could let go. So the larger snake 
swallowed on and on till it had completely 
enveloped its companion. 

Hindu snake charmers play with 
them and wind them round their 
arms and bodies without fear of being 
hugged too tightly by the strange 
pets. But of course they do not 
take such liberties with an t)ld 
fifteen footer. Only half-grown 
pythons are ever used for these 
snake-charming exhibitions. 

Nearly as big as the giant regal 
python is the anaconda (an'a- 
kSn'da), or water boa, of tropical 
America, which is said to grow to 
over thirty feet. But the 
length of all the great snakes 
is often much exaggerated; oc- 
casionally one may be seen of 
such huge dimensions, but the 



Ulioaiosiii Puhliciiy ( < 



Thuto by Aiuerivau Munoum of Natura* 1 liator" 


raised aliove the surface, wail nig for some 
unlucky little creature to come to the jiool 
to drink. It is quite at home on 
land, however, and will often roam 
al)out the forests in search of prey, 
it will even climb trees and coil in 
the branches, to dart down and grab 
any small licast that may pass be- 
low, It will kill and cat all small 
animals or fish that it can seize in 
its jaws and crush in its coils; and 
will often squeeze to death crea- 
tures that are much too large for 
it to swallow. 

The most important member of 
the boa family is the boa constric- 

Mexican lad early South 

learned to understand America. It is 
snakes and to be unafraid - , , 

of them. Now he is a snake tinc, hand- 

hunter, and is shown here comp ennkp 
with one of his prey. ^ snaKe, 

about ten or 
eleven feet long when full- 
grown, with a shiny polished 
coat of red-brown, tan, and 
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B — All these domes are the 
, snakes’ private residences 
in the serpentarium at SSo 
Paulo, Brazil. In that in- 
closure poisonous serpents 
are kept in order that their 
venom may be extracted and 
used to make serum for 
treating snake bite. 




C — An attend- D — The gallant 
ant holding a king snake, foe to 
poisonous snake all other snakes, 
in the proper is immune to their 
way. poison. 






>\ 












E — This boa 


green, for he lives 
mostly in trees and 
so must hide among 
the leaves. Most 
boas are very gen- 
tle, and are often 
tamed by the na- 
tives, who keep 
them to hunt rats. 


Photos by IlnyinonH L l>il 
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GOOD SNAKES AND BAD 


tangled up together in a bunch. You may 
know these snakes by the three yellow 
stripes that stretch from head to tail along 
their slim dark bodies. 

Although there are some exceptions to 
the rule, most snakes lay eggs. The eggs 
have soft, leathery shells and are usually 


eggs Loo. This is a remarkable reptite, it is 
up to all sorts of tricks. In the first ]5lace, 
although it is really quite harmless, it looks 
so viperish with its short, thick T^ody, 
stumpy tail, and ugly flat head that many 
people insist that the creature must be 
poisonous. Then, if you are bold enough to 

attempt to capture 



the cunning reptile, 
ithissesand strikes, 
lashes its tail, and 
puffs out its neck 
as if it were trying 
to turn itself into a 
cobra. If this fury 
does not scare you 
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left to hatch under heaps of de- 
caying leaves and rubbish which 
act as natural incubators. liuL 
pythons and certain other snakes 
coil themselves round and round i 

their eggs, mak- 

/ The dainty httle 

ing a regular nest creature above is 

„I their bod- l.'ST.'SiSJ 
les. And so they You will notice that 
'tie patiently with 

llieir heads rest- ably upon a leaf. Tree 
t snakes are always slen- 

mg lightly on the ^er, with topering tails, 
top until the eggs They always are expert climb- 
^ , 11^®! crs. The sausagelike fellow at 

are hatched and the right is a sand boa. He 

the wee snake- ‘he sand, 

. where he nnds worms 

lings wriggle out. Boas and lizards and sim> 

bear their vouni? alive dainty tidbits, 

ucdr uicir yuuiij, diivc, jg jjq narrow- 

a large family at the same ing between his 
.• head and his body, 

to retard his prog- 

The pine snake, some- underground, 
times called the ^‘bull 
snake,” is a careful mother who hatches 
her young from eggs. It is a handsome 
black and yellow reptile living in the dry 
pine woods of Southern North Amer- 
ica. Unlike the snakes that can only hiss 
when they are excited or angry, the bull 
snake makes a loud bellowing noise that 
can be heard quite a long way off. 

The curious hog-nosed snake, which also 
makes its home in pine woods, guards its 



away, the wily “hognose” stops raging 
and proceeds to ‘^play ’possum.” Quite 
suddenly it rolls over on its back and lies 
limp and motionless just as if it were dead. 
So long as you remain near it, the snake will 
not attempt to move; but if you hide and 
watch, you will see it turn over again the 
moment it thinks all danger* is passed and 
make off as fast as it can wriggle. But all 
this is sheer bluff. The hognose is really a 
good-tempered reptile. It cannot be induced 
to give you so much as a nip even if you 
put your finger in its mouth. 

Snakes That Help the Farmer 

Many of our snakes are useful in helping 
to keep down the rats and mice that swarm 
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Photo* by RHyriionri Ij. Ditmar* Courteny Amoricaa Museuin of NAturnl Hintory, N. Y. ZooIoKiciil Society, anil Field Muaeum 


In the oval. A, are the eggs of the handsome black 
snake, shown at B. She is perfectly harmless, and 
leaves these leathery-skinned eggs to hatch by them- 
selves in some warm, moist place. The same compli- 
ment cannot be paid to the water moccasin, at C. 

It is handsome, to be sure, but its bite is deadly. It 
is about two feet long, and can live either on land ox 
in the water. At^ is a close view of its open mouth, 
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showing the curved poison fangs in front. In all poi- 
sonous snakes the fangs have a groove or canal down 
which the poison flows from a gland at the base of 
the fang. At £ is the copperhead, or highland mocca- 
sin, another poisonous snake, living farther north than 
the .water moccasin, which inhabits our southern states. 
These two moccasins, the rattlesnake, and the coral 
snake are the only poisonous serpents we have. 
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in farmyards and fields. But they seldom 
get the credit they deserve, for they are 
nearly always suspected of evil intentions. 
The chicken snake of the southeastern states 
is always accused of stealing poultry. It 
may indeed take an egg or two, or a very 
young chick now and then, but it really 
goes into the poultry yards to catch the 
troublesome rats and mice. So it is a blessing 
in disguise to the farmer. This snake is 
often six feet long and has a slim yellowish 
body with four dark stripes running from 
head to tail. 

Do Snakes Milk Cows? 

The tales told of the milk snake are even 
more untrue. The harmless little reptile, 
hardly a yard long and no thicker than a 
broom handle, is accused of stealing into 
the farmyards and milking the cows! Of 
course this is ridiculous. The little green 
snake is only hunting for mice. 

There are a great many beautiful and 
harmless snakes in North America. The 
corn snake of North Carolina is one of the 
handsomest. It grows to a length of five 
ieet and is gorgeous in orange and crimson, 
with black and white markings. The green 
snakes are dainty creatures in beautiful leaf- 
green suits, which make them very difficult 
to see when they lurk in their favorite hiding' 
places among bushes growing on the borders 
of meadows. These pretty snakes are very 
gentle and do not try to bite when they are 


handled; and they feed on grasshoppers, 
smooth caterpillars, and spiders. 

We must not leave out the king snake; 
for besides being one of the handsoihest 
reptiles of North America, it is very in- 
telligent and makes a most interesting pet. 
The king snakes are not all exactly alike. 
In Florida, where they are quite common, 
they are jet black with narrow white or 
yellow lines in a kind of chain pattern. In 
the lower Mississippi Valley they have a 
pale green spot in the middle of each scale; 
while in the southwestern states some of 
them are brown wdth yellow bands. 

Although the king snake is so gentle that 
you may handle it without fear of being 
bitten by its sharp teeth, it is by no means 
timid. It wages war on all other snakes, big 
and little. It will even attack deadly rattle- 
snakes, copperheads, and moccasins several 
times as large as itself; and strange to say, 
the venom of these poisonous reptiles does 
the gallant king snake no harm. It is a 
cannibal and eats any snakes smaller than 
itself except its own kind. King snakes 
never fight one another, and several of them 
will live peaceably together in the same cage. 

It is a great pity that j^eople kill snakes 
so savagely, for most of us Hre in small 
danger of meeting a poisonous one, and the 
gentle little creatures tliat dart across a 
woodland path arc excellent friends to man. 
Like so many things in this world, they need 
only be known to become interesting. 
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